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TECHNICAL DATA 


Shell Products Pipe Line was one of the 
firat to recognize the flexibility of operation 
made possible by ti t t 





‘*stream"’ blending. This company has 
installed B-L-F Industries’ equipment at 
theis Viood River Pump Station for blend 
ing finished gasolines directly to their 
North and East lines respectively. Preset 
formulations at all flow rates of finished 
product demanded by the pipeline are 
automatically maintained by multiple com- 
ponent blenders . to blend six gasoline 
base stocks, T.E.L., dye, and gasoline 
additives to pipe lines without inter- 
mediate tankage. Full particulars on this 
installation are available 


PROPORTIONEERS IN¢ GRAPHIC 
PANEL STREAM BLENDING SYSTEM 


This equipment can be arranged to 
handle any type of problem and any num- 
ber of components at flow rates ranging 
from 150 barrels per hour to the limit of 
modern transier pumping equipment and 
pipe line sizes. 

Units are aviilable for stream blending 
other finished products (solvents, diesel 





fuels, lube oils, heating oils, bunker fuels, 
asphalt cut-backs, etc.) with equal facility 
and dependability. Our diversified product 
line... for metering, feeding and con- 
trolling any of the petroleum or petro- 
chemical processes...is designed to 
make money for you. Let us show you how! 
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‘or engineered recommendations, write to 


‘I-F INDUSTRIES 


PEN CE, SsStAN D gp: R 
+ PROPORTIONEE RS. INC. « BUILDERS PROVIDENCE. INC. « OMEGA MACHINE co. | iFEE 4 . R 
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THE PROBLEM 











As automobile manufacturers continue their current trend toward higher 






compression engines, refiners face an ever increasing demand for premium 


motor fuels. New processes, or improvements on existing processes 
installed to meet these demands. The fuel « ok is further complicated by 


the fact that the automotive industry is dae sora engine: 


are being 









3 requiring lower 


grade tuels se by 1960 













and predictions indicate these engines will be in u 










THE SOLUTION 


The fast growing petroleum er geen i 


















S quick to recognize and adopt equip 


ment which facilitates product movement and continuous automatx 





blending gives refinery operation the ‘fexil ility it needs to keep pace with 
Stream blending not only provides tailor-made hydrocarbons, but 
minimizes the need for intermediate tankage and allows specific seasonal 
market conditions to be met without costly inventory change-overs. B-I-F 
Industries, Inc is th 
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1e leading manufacturer of this type o 





boasts the greatest number of diversified installations 























| Features 








Complete stream blending systems 
are available 

*. All systems are electrically and m 
vide “fail-safe” operation under all job conditions 

ae Our “Blue Chip” products are designed, engineered, manufactured 

assembled and tested under one roof 

outstanding product quality and performance 


utilizing unitized construction 
factory-tested under field condition: 
echanically interlocked to pro 


assuring you of 


“THE BEST COSTS LESS" 







Proportioneers, Inc., Division 


{ B-I-F Industries, Inc 
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What Hydrogen Treating Can Do 


This comprehensive report examines the factors 
which have ushered hydrodesulfurization into 
prominence today. 


Herbert Kay 

Controlled Corrosion Cuts Cost... 
W. &. Derungs 

How to Instrument a Heater 
L. A, Mekler 

New Yugoslavian Refinery Uses 

Combination Approach _.. 

F. Sager 

What Price Hydrogen? ... 
Hugh Fairclough 

Automation Today, Part 6. 
Theodore J. Williams 

How to Select Centrifugal Pumps 
Jack A, Cable 


Cecil W. Smith 


As Management Sees It 
Phillips Gears 
Wide Div 
Streamline Your Office Work. . 
William E. Sexton 
Why Suggestion Systems? . 
William 8. Wilcox 





PETROLEUM 
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a | PETROCHEANCALS | NATURAL GASOLINE @ 


A Quick Look 


at This Issue 





These handy digests permit checking “ 


those articles you want to read first. 


PROCESS HANDBOOK 


Process Handbook . . . [his is the most complet 
tour through refining processes available today, You 
will want it for reference through the next twe 
years until a new edition is published, In this se 
tion you will find 80 proce descriptions with 80 
flow diagrams. Each proce is described in term 
ot its application charge products, operating cor 
ditions vie ld and commercial inst illation ‘The 
processe ire divided into the following rroup Re 
forming, Crackin Alkylation, Isomerization, Pol 
merization, Solvent Refining, Treating, and « 
What’s more each of these 1 ol proce 
introduced b a quich umn 
mon features and h the 
you a thorough understandin 


today. Start this tour on Page 197 


What Hydrogen Treating Can Do... 
is a comprehensive analysis of the a 
hydrodesulfurization help mprove the 
products from high ulfur crude It inch 
tailed description ¢ 
ushered this type of 
ions of chemical and additive treatin ive ine 
complete the compari turn to Page 306 
Controlled Corrosion Cuts Costs... 
Dutch/Shell 


How To Instrument a Heater . . 
ible to Use too man AauULO 
Although ful 
rapid gainin 


=> Now Turn the Page => 





A Quick Look at This Issue... 





Better results 
control with automatic controllers set to the process 


requirements of the heater 


are often obtained by using manual 
For details on just when 


and where to use control instruments, turn to Page 


523, 


New Yugoslavian Refinery Uses Combina- 
tion Approach ... This 
meet gasoline quality by using a thermal combination 
Reason: Gasoline market here is 
octane than U.S In this 
complete description of the processing units and how 


they operate. Page 330. 


new refinery can 


unit much lower in 


levels article, you'll find a 


What Price Hydrogen? . . 


as to the relative merits of various methods of 


- Are you at sea 


producing and purifying hydrogen? If you are, here 


is a set of generalized graphs that may assist you in 


charting a course. Turn to Page 333. 


Automation Today, Part 6. . . ‘his is the 
last in the present series of articles 
The 


the theoretical principles by applying them to a sam 


on automat 


control and control stability author summarizes 
ple proble In ‘To le arnt the general Irie thod ol evaluat 


ing a control problem, turn to Page 336. 


How to Select Centrifugal Pumps . . . Which 
pump is actually cheaper? In selecting centrifu 
gal pumps a slight mistake can often triple the cost 
Use these tables to the 
economical selection for each pumping application 


lurn to Page 341. 


and curves as a guide most 


Phillips Gears Operations For Wide Diversi- 
fication . . . In the decade since World War 
II, diversification has been the key to a construction 
program which has lifted Phillips Petroleum Company 


from the class ol a small independent refiner into the 


ranks of the majors. For the complete story, turn to 


Page 194. 


Streamline Your Office Work .. . A clerical 
work simplification program is eliminating waste 
for Continental Oil Com- 
. the or- 


of effort, time and money 
pany. Turn to Page 402 for a lesson in ‘ 


ganized application of common sense .. . 


Why Suggestion Systems? . . . Suggestion 


systems are relatively new to the oil industry 


In fact, only a short score of oil companies have an 
organized suggestion plan. Here is a candid appraisal 
of the reasons why 


the oil industry is lagging behind 


in making profitable use of employe ideas—-plus many 


excellent arguments in favor of 


lurn to Page 410. 


suggestion systems 


Refining Behind the Iron Curtain . . . Here 
is a PeTRoLEUM REFINER exclusive. For 


plete country-by-country report on the refining indus- 


a coMm- 


try in Russia and the European satellite nations 
and crude charge 


turn to Page 417. 


including number of refineries 


capacity in each country 


World Demand to Increase One-Third in 

Five Years ... PerroteumM REFINER re- 
searchers report on expected refinery expansion de- 
mands in next five years. For a complete analysis of 
world consumption of oil products in 1960, turn to 
Page 426. 


Find the Reasons for Unsafe Acts .. . Many 
refinery officials expect a set of safety standards 
to reduce accidents. This is not enough—the reasons 
behind accidents must be found before a safety 
For 
determine reasons behind unsafe acts, turn to Page 


£28. 


pro- 


gram can succeed a timely discussion of ways to 








The latest revised edition of the . 


PETROCHEMICAL PROCESS HANDBOOK 


® 64 process descriptions and diagrams 


® 11 separation processes 


© 3 feature articles with lasting data 


A Complete Source of Petrochemical Processes 


The Petrochemical Process Handbook is the only handbook 


of its kind available to the industry. Nowhere else can 


you find a more complete source of such information. 


Industrial Marketing Magazine 


issued in December, 1955. 


presented PETROLEUM 
REFINER with an award of merit in 1953 for the Petrochemical 
Process Handbook. The latest edition, completely revised, was 


$1 per copy 


Order now. Write to: 
REPRINT DEPARTMENT 


PETROLEUM REFINER 


P. O. BOX 2608 bd HOUSTON 1, TEXAS 
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PETROLEUM REFINER readers, whether by mail survey 
. or in our editorial conference we always invite three 
or four or five industry men to our planning sessions 
invariably tell us that they “read the ads from cover to 
Ray L. Dupiey Publisher cover In the advertising pages these subscribe rs point 
Tom W. Netson General Manager out, are much engineering data of value in their work 
R. M. pe Sompre. Assistant General Manager , , 
Stras B. RAcspALe Editorial Director anda process Than isn t gone to Slay we ll informed if he 
Dr. Joun J. McKerra, Jr Chairman of Editorial Committee doesn’t check the ad pages regularly, ‘The ire that 
Cert ; 4. ( 
yeorcre B. Ginps ; Editor important, indust men have assured us-—-time after 
J. A. Kaprece Maintenance and Design Editor 
Haroip L. HorrmMan Process and Construction Editor Cirne 
THomas C. Ponper Petrochemicals Editor PETROLEUM REFINER advertisers make ood use of 
Don E. Lampert Management and Personnel Editor th M ft h tl 
. s 
Ceci. W. Smiru Economics Editor elf space. Month alter month they present a mas 
Harrison T. Brunpact Eastern Editor of information that most certainly supplements edi 
( ; 
yiLBert M. Witson Western Editor torial presentations, On these ad pages, it might be 
Dr. Lewis F. Hatcu Contributing Editor ; ja 
WALLACE FitTzceraLp Managing Editor said, are to be found countless “tools of the trade 
Bittincs D. Baknarp Editorial Assistant and, as many subscribers have testified, they could 
Jack COCKERHAM Presentation Editor 
nica 1 : hardly stay up-to-date in their lines without such 
Eunice OKONESKI Librarian 
assistance 
As to the book which you hold in your hand: Within 
ADVERTISING its covers is the greatest amount of advertising ever 
HOUSTON (19): Tom W. Nelson, Jack Walker, Charles Wyatt, Wm. G contained in an issue of Perroteum Reriner PLUS 
Dudley, 3301 Buffalo Drive, Phone JAckson 9-4301; NEW YORK (17): Gene 
2 Hart, George Skelton, Neleon Bigelow, 250 Park Ave., Phone YU 6-655 some Z00 page of editorial material the excellence of 
CLEVELAND (15): Harvey Dunn, Bill Westfall, 1010 Euclid Ave., Phone . 
MAin 1-3295; CHICAGO (4): Martin Halloran, H. G. Fitzpatrick, 332 $ which is guaranteed by the very tag. “Process Hand 
Michigan Ave., Phone Wabash 2-9330; LOS ANGELES: Jay Curts, W. W | k? Ot] " 
Wilson Bldg., Huntington Park, Phone Ludlow 7-1219; TULSA (3): Jim WOO our 19th, incidentally Here you have an 
; Isaacks, Hunt Bidg., Phone 3-1844; DALLAS (2): Ed Thompson, 518 Second ane tl t | ed ‘ . f | ' ‘ . 
Unit Santa Fe Bidg., Phone PRospect 7344. EUROPEAN: Theodor Miocha, ASU a asSea ON past experience arn O serve 
Agent, Limmerstrasse 31, Hannover, Germany, Phone 42935. UNITED KINC t| ! sing ust t " uv t ‘ 
* DOM: Frank Chambers, Agent, 120 Moorgate, London E.C.2, Phone Monarch le processing industt o a greater degree than any 
5661. Advertising rates on application. Cable address: GULFPUBCO, Houston single predece ol And that iving a lot But as you 
thumb through it page ind check it content. see if 
SUBSCRIPTIONS you don't agree! 
R, M Sombre, Circulation Manager, P. O. Box 260 Houston 1, Texas 
U.S.A. Single copies of this iss $1. Subseriy n rates—t S. and Canada §2 
engag n refining, natural ga petroche al industries or service and i 
suppl npany per nel cor t t Persoreus Rerinen, published on 
the 2th of this oth, ¢ ‘ matter J 16, 1923, at the ’S A PARTING of the ways after a long spell 
post off at Houston, 7 ‘ Ma 3, 1879, Coy ght 1956 by The 
‘ P ig Company Piri but the note that Theodore M. Hesse for 
mer supervisor, Socony Mobil Oil Compan Pitmman 
N | wrote u recent] made the oodbye i lot easier 
Here ‘ti | have been a PR ibscribes ince 1929 
ind have found it a most usefu echnical journal 
OF Olt FIELO AND However, having retired on July 1, | now have no 
Pipe LINE EQUIPMENT 
further use for it. I do not plan complete inactivity 
but am preparing to enter the educational field as a 
high school science teacher. Best wishes for your con 
tinued ucce 
And may ‘ “ay ir, best hie to you, te It most 
commendable that teacher decision of yours and we'll 
bet you make a good om 


























SEVERAL SCHOOLS of journalism heads have 
commented favorably on our revised Author Hand 
book ne even asked quotation on quantitte ind 

Specialized Oil Publications of , , ntly + , | 
; sal e promptly wrote him if he had in mu placing a 
THE GULF PUBLISHING COMPANY j ; 
Op imnsthee hand of each engineerin rraduate 
* Box 2608, Houston (1), Texas 
ved rush him a supply. We figure the ouny fel § 
PETKOLEUM REFINER ao The KEFINERY CATALOG the fining | ' 
natural gasoline-petrochemical industry will be in industry before long and some of them will 
WORLD OIL (formerly The Oil Weekly) and The COMPOSITE CATALOG be riting for THE leading mavazine in the refining 
for the drilling-producing induatr ‘ 
natural FASOLITIE wetrochemical theid SO natural 
‘ PIPE LINE INDUSTRY and The PIPE LINE COMPOSITE CATALOG (first . 
edition to be issued in July, 1957) ¢ the « , gae pipe line ved like them to know PR requirements and proce 


Petroleum Refiner Is Indexed by Industrial Arts Index, 
ical Abstracts and by Engineering index, 
available through University Microfilms, 


Of Greatest Service 
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A fractionator tower for the West 


It’s nosing out of the Graver plant at East 
Chicago—all 93 feet of it—on its circuit- 
ously routed journey to a western refinery. 

Graver will design and build your com- 
plex process fabrications of carbon steel or 
alloy—stainless, stainless-clad, nickel-clad, 


Monel, Hastelloy or aluminum. Graver 





quality is assured by every modern tech- 
nique for manual and automatic welding, 
stress relieving, heat treating, X-raying and 
other methods of inspection. 

For the very best in custom-built process 
equipment and its installation, call on 
the experience of Graver. 


GRAVER TANK & MFG. CO. [NC. 


East Chicago, Indiana 


CHICAGO e NEW YORK e PHILADELPHIA ¢ EDGE MOOR, DEL. © PITTSBURGH @ DETROIT @ TULSA 


SAND SPRINGS, OKLA 


For more data on advertised products, use 
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Readers’ Service 


@ SAN FRANCISCO 


Cards, last page PETROLEUM 
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RAVER 


Autoclaves 
Digesters 


Elevated 
water tanks 


Oil field 
equipment 
Pressure 
vessels 
Storage tanks 
Towers V 
Weldments 
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Wikon-Snyder Recjorocating Pumps 


—your best buy for 
LOW-Capacity, HIGH-Pressure Services 


———— OO e_ 


- ——- 44 


ECIPROCATING pumps offer many money-saving advantages over multistage centrifugal 
from 20 to 200 gpm when the differential head in feet is over 20 times the gpm. 


LOW OPERATING EXPENSE—85 to 90°, efficiency 
over the complete operating range is generally ac 
cepted for roller-bearing-equipped power pumps. The 
efficiency range of 20%, to 60% for centrifugal pumps 
means that the user must have prime movers 425%, 
to 42%, larger than required for comparable recipro 
cating power pumps. T'hink what this means in power 
savings! 


LOW MAINTENANCE EXPENSE — Reciprocating 
pumps develop high pressure at moderate speed and 
running clearance, whereas centrifugals depend on 
high speed at very close running clearances to de 
that 
in suction lines 
and vessels, as well as unstable suction conditions 


velop pressure. Maintenance engineers know 


grit, welding beads, mill scale, et 


can cause serious seizures and mechanical seal failures 
of multistage centrifugal pumps; with costly operat 
ing delays and expensive replacements. Why risk 
such failures to save a little floor space when depend 
ability is your most important need? 
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Beaumont, Texas 
Calgary, Canada 
Dallas 
New Orleans, la 
Ponca City, Okla 


Ss 


EXPERIENCE—F or over 75 years, Wilson-Snyder ha 
furnished heavy-duty pumps of the highest quality, 
and performance records in thousands of refinery in 
tallations throughout the United State 

the 
a builder of both centrifugal and 
direct 
unbiased re« 


and foreign 


countries have established them as industry 
finest pumps. A 
reciprocating including and 


types power! 


acting steam) you can be sure of an 


ommendation as to which type will best suit your 


conditions 


Give your nearest “Oilwell” Pump Specialist an opportunity 
to quote on Wilson-Snyder pumps for your requirements 


Otl WELL SUPPLY 
DIVISION UNITED STATES STEEL CORPORATION 
DALLAS, TEXAS 


with Refinery Equipment Specialists at 
Braddock, Pa 
Corpus Christi 


Executive Office 


Chicago, Illinois Texas 
Los Angeles, Calif 
Odessa, Texas 


Tulse, Okla 


Houston, Texas 
New York, N. Y 
Shreveport, La 


Texas 
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another complete refinery 














At the Halifax plant of Imperial Oil Limited, Halifax, N. S., a com- 
pletely new and up-to-date refinery is now “On stream’. All the 
processing units and the utility plant were designed and constructed by 
Foster Wheeler. 

The photograph, shows the following process units, from left to right: 
41,600 bbi/day two-stage Crude Distillation unit; 13,000 bbi/day 
Model IV Fluid Cat Cracking unit; Light Ends Plant; 4,000 bbli/day 
Catalytic Polymerization unit. 

Also included will be a 7,000 bbi/day Powerformer with integral 
Hydrofiner for feed preparation and a 500 bbi/day LPG unit, 
scheduled for completion before the end of the year. 





Push-Button Control ror PETROFINA’S NEW 16,000 BPD PLANT 
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... Where dependability counts—the choice is 


Limilorque 


LimiTorque valve controls provide truly automatic operation 
for catalyst return pipe valves on Canadian Petrofina’s 
newest Houdriflow Catalytic Cracker. This giant unit pro 
vides the major portion of high-octane gasolines at the 
Montreal refinery 

LimiTorque operates at the mere “push of a button 
saving time, labor, and money as compared to expensive, 
time consuming manual operation of valves at distant or 
inaccessible locations. LimiTorque opens and closes valves 
at the exact speed required. It also “‘limits the torque” 
applied to valve operating parts, preventing possible damage 
to valve stems, seats and discs 

LimiTorque may be actuated by any available power 
source, including Electricity, Oil, Gas, Water or Air, and is 
now: available for Microwave control. 

For the full story on LimiTorque, please request 
Catalog L-550. 


a aa 7 1 wer : ‘ 
linn orque PHILADELPHIA GEAR WORKS, /NC 


' 
ERIE AVE & G STREET PHILADELPHIA 34. PENNA 


Offices in all Principal Cities 





INDUSTRIAL GEARS &@ SPEED REDUCERS + LIMITORQUE VALVE CONTROLS + FLUID MIXERS + FLEXISGLE COUPLINGS 


Limitorque Corporation « Philadeiphia 


For more data on advertised product use Re Service Cards, last page 





THEY FLY 


AT FULL 


POWER 


WH EN Protect the pe rformance of the gasolines you produce Tena 


mene inhibits gum formation 


assuring engines of the full 
power you build into your fuels. An Eastman petroleum 


sper ialist is always available to assist you in achie ving maxi 


GASOLI N E mum performance from these dependable additives 


For more information on Tenamene additives and the 
service that backs up their proper use contact our local re pre- 


sentative or write tO EASTMAN CHEMICAL PRODUCTS, IN¢ sub- 


CONTAI N gS sidiary of Eastman Kodak Company, KINGSPORT, TENNESSEE. 


SALES OFFICES: Eastman Chemical Products, inc., 
Kingsport Tennessee New York City; Framingham, 
Mass.; Cincinnati; Cleveland; Chicago; St. Louis; Houstor 
West Coast: Wilson Meyer Co., San Francisco 
Le 


s Angeles; Portiand; Salt Lake City; Seattle 
EASTMAN GASOLINE ADDITIVES 


For more data on advertised products, use Readers’ Service Cards, last page 





DESIGN 
CATALYTIC 
FOR ve SERVICES 


CHEMICAL ANDO 


moc ay 


Ol REFIUNG 
PROCESS DEVELOPMENT oth hd 
PILOT PLANT INVESTIGATION 
ECONOMIC STUDI 
erwowws METALLURGICAL 


PROCESS DESIGN ow pow 


Mt 
ENGINEERING 


today proving the worth @ ee cnntapen 
of Catalytie’s ability CONSTRUCTION 


to design for profit. 


Operating plants are $  {e. . AVIS GHERSY PG 


Pioneering achievements 
in such diversified fields 
as metallurgy, petroleum, 
chemicals, and 
petrochemicals are 
recorded in concrete 

and steel. 


The skill, creative ability, and 
experience of Catalytic’s 
personnel, alone or 
supplementing the engineering 
forces of your own organization, 
can create the kind of plant 
that will produce profits for you. 


CATALYTIC 


CONSTRUCTION COMPANY 
PHILADELPHIA 2, PENNSYLVANIA « TOLEDO, OHIO 
in Canada: 

CATALYTIC CONSTRUCTION 

OF CANADA, LIMITED ARNIA 

ONTARIO; MONTREAL, QUEBEC 


CATALYTIC ON-TIME... 
ON-BUDGET SERVICES 
for the metallurgical . 
petrochemical and « 
ndust Project 

Proce De 

Design; E 

Engineering; Procure 
Construction; Plant Oper 


For more data on advertised products, use Readers’ Service Card last page 





DUAL METAL--- answer 


What is it 7 


To thirty-one of America’s largest 








industries with problems of abra- 
sion or corrosion — or both —“Dual 
Metal” means U.S. Pipe’s Steel and 
Tubes Division. 

Specifically, “Dual Metal” is 
our name for centrifugally cast 
cylindrical sections in which two 
dissimilar metals are bonded metal- 
lurgically by centrifugal force and 
temperature, 

“Dual Metal” centrifugally cast, 
integrally fused combinations of 
two dissimilar metals are doing in- 
dustry’s most difficult and exacting 
jobs better and more economically 
than ever before. 

Design engineers have been quick 
to recognize the outstanding merits 
of a process capable of combining 
the desired mechanical and chemi- 
cal properties no single metal 
POssesses, 

“Dual Metal” means versatility, 


efficiency and economy. 


Research and development play a vital and 
important role in the centrifugal casting of “Dual 
Metal” combinations. Our Pilot Foundry is devot- 
ed entirely to process and product improvement 


Stee und hibes Clviwm 





| your TURNAROUND problems 


“Dual Metal” solves one of the petroleum 
industry's most severe and costly problems 
catalyst erosion of lift pipe and catalyst 
handling lines. 

In making a “Dual Metal” lift pipe the 
outer shell of weldable alloy steel is poured 
into a rapidly rotating mold. The abrasion- 
resistant alloy iron core is introduced at the 
proper time and temperature, Result? A 
metallurgically bonded two-metal structure 
that combines the strength and weldability 
of low alloy steel and the superior abrasion 
resistance of alloy iron. 

“Dual Metal” lift pipes are now in use in 
over 80 of the nation’s leading refineries. In 
one typical refinery periodic examinations of 
high temperature catalyst pipes have indi- 
cated abrasion resistance of better than 16 
to | over conventional steel piping. A once- 
troublesome bottleneck in processing has 
been eliminated and turnaround operations 
made shorter — a major saving of both time 
and money. 


Perhaps this versatile process is the answer 
to your particular problem, Write today for 
specific literature and information on “Dual 
Metal's” applications for the refining industry. 


DUAL METAL CENTRIFUGAL CASTING IZE RANGES 


OUTSIDE DIAMETER: 6” te 50” WALL THICKNI 
LENGTH: Up to 16 ft 

TYPICAL OIL INDUSTRY APPLICATIONS: Catalyst 
Depressurizing Pipe, Catalyst Transfer Line 


Liners, Valve Nozzies, Extrusio Liners 


Left. Cross-section view of dual metal piping consisting of a 
weldable SAE 4120 steel outer shell and a metallurgically 
bonded inner layer of high carbon-high chromium abrasion 
resisting iron. Photograph actual size. Composition of the 
hard inner layer: 

C Mn P s Si Cr 
2.85 1.10 009 023 85 29.36 
Below. Photomicrograph showing the bond or fusion zone 
between the outer and inner metals. The mild etch required 
for the 4120 steel did not attack the high chromium iron 
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FIRST FOR LASTING QUALITY—FROM MINE TO MARKET! 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFIN 





For dependable “on-stream” performance... 


retube your exchangers with 


Wide selection of copper-base alloys for every type of application 


including bi-metal combinations. 


Complete warehouse stocks maintained at Houston, Texas; Tulsa, Okla.: 


Los Angeles, Cal.; Chicago, Ill.; and Bayway, N. J. 
Expert assistance in solving your tube corrosion problems. 


Specify Phelps Dodge . . . One of the largest suppliers of tubes 


to manufacturers of heat exchangers! 


PHELPS DODGE PRODUCTS 


CORPORATION 


SALES OFFICES: Ationta, Birmingham, Ala., Boston, Buffol 


harlotte, Chicago, Cincinnati, Clevelanc 
Detroit, Fort Wayne, Greensboro, N. C., Houston, Jacksonville, Kansas ty, M s Angeles, Milwaukee, Mine 
New Orleons, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y.. San Fr yncisco, & 
Seattle, Washington, D. ¢ 
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Combining Service 


In these typical applications of Masoneilan 3-way valves, No. 838 and 
838R (above) are installed downstream of a heat exchanger for combining 
service; and No. 848 and 848R (shown on next page) are installed up- 
stream for diverting service. In combining, the heating medium is brought 
in through ports U and L and out through common port C. In diverting, 
the fluid is brought in through port C and out through ports U and L, 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER—V ol. 35, | 








Select Masoneilan 3-Way Control Valves to get... 


Stability and Flexibility In 
Combining or Diverting Service 


Choice of seating arrangement permits installation to obtain the inherent sta 
bility (and maximum allowable pressure drop) of flow tending to open both ports. 
No. 838 and 838R use a single seated body and a plug with seats back to back inside 
the seat rings. No. 848 and 848R use a modified double seated body and a plug with 
seats face to face outside the seat rings. Plugs are top and skirt guided for more accurate 


alignment and long service life. 


Choice of motors permits obtaining maximum operating force, with same available 
thrust at both ends of the stroke or with a high thrust in one direction if desirable 
3-15 or 6-30 psi spring ranges and availability of oversize diaphragm cases allow a wide 
selection of motors, either direct or reverse. Enables you to choose, also, the action pro 


viding greatest safety factor in the event of air failure. 


A more detailed discussion of these valves is available. Write our office nearest you, or 


MASON-NEILAN 


Division of Worthington Corporation 
51 NAHATAN STREET, NORWOOD, MASSACHUSETTS 
Sales Offices or Distributors in the Vollowing Cities: New York «+ Syracuse « Chicago «+ St. Louis « Tulsa 
Philadelphia + Houston + Pittsburgh « Atlanta «+ Cleveland + Cincinnati «+ Kansas City + Phoenix 
Detroit + San Francisco + Louisville + Salt Lake City + El Paso + Albuquerque + Charlotte 
Los Angeles « Corpus Christi + Denver + Appleton + Birmingham +« New Orleans « Seattle 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


Diverting Service 


Since maximum unbalance occurs across the bypass port, motor action is 
normally selected so that an increase in diaphragm pressure will tend to 
close the bypass port. The flow direction shown in all these diagrams tends 
to open both ports and maximum motor operating force is available to 
overcome off-balance. The valves are arranged so that the heating medium 
to the exchanger will be shut off in the event of air failure. 
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Buyers of Any Process Equipment 
Reap Benefits from M. W. Kellogg’s 


COMMITTE 
WOR 


As a leader in the design and fabrication of troduced to the engineering profession by 
petroleum and petrochemical process equip- Kellogg committee men. 
ment, The M. W. Kellogg Company as- The M. W. Kellogg Company is privileged 
sumes many extra curricular responsibilities to contribute increasingly to the important 
which eventually benefit not only its cus- work of technical and engineering societies, 
tomers but the process industries in general. associations, and related groups. The prac- 
One of these responsibilities is Kellogg’s par- tical application of the knowledge imparted 
ticipation in technical committees of pro- and gained is another plus which goes into 
fessional societies and associations, particu Kellogg’s “built-in engineer’? approach to 
arly at subcommittee working levels. process equipment design and fabrication. 
At present, M. W. Kellogg’s engineers, A typical example is a paper prepared by 
metallurgists and others give a considerable M. W. Kellogg engineers, ‘Collection and 
part of their time to over seventy such Correlation of High Temperature Hydro- 
activities ... ranging from boiler and pres- gen Sulfide Corrosion Data,’’ and presented 
sure piping codes to welding practices and at a recent meeting of the National Associa- 
radiographic testing techniques. Many of tion of Corrosion Engineers. Write for your 
today’s accepted design concepts were in- copy. 


Fabricated Products Division 
THE M.W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


Company Limtted, Toronto ¢ Kellogg International Corporation, London e 


ition, New ke Companhta Kellogg rete 1, Kkio de Janetro « Companta Kellogg de 


- RA 
KELLOGG 


; HEAT TRANSFER PROCESS KNOCKDOWN TANKS AND PRESSURE 
. EQUIPMENT PIPING VESSELS REACTORS VESSELS 


For more data on advertised products, use Readers’ Service Cards, last page 








Alcoa Products %cicx: 


ALUMINUM fo, 


Process Equipment + Transfer and Storage + Plant Structures 


CHEMICALS: 
ALUMINAS for Catalysts + Bed Supports + Desiccants + Refractories 





GALLIUM--FLUORIDES 





Aluminum in Process Equipment 


Aluminum is widely used in many types of 
processing equipment because of its unique 
combination of desirable properties: 
Excellent resistance to corrosion 
Light weight 
Good workability 
Low cost 
High thermal and electrical conduc- 
tivity 
Great strength in alloys 
Nonmagnetic and nonsparking charac- 
teristics 
Nontoxicity 
Good reflectivity 
Clean, attractive appearance 

No other metal combines all these proper- 
ties, so no other metal can be used with com- 
parable results in so many different process 
applications. And even in those applications 
where other metals could be substituted, the 
cost of Alcoa aluminum often is substantially 
less. 

In the processing of foods and beverages, 
the refining of petroleum, the production of 
basic chemicals and pharmaceuticals, the 
manufacture of paper and plastics, and in 
many other processes, aluminum is doing 
hundreds of jobs and doing them well. 

Some of the principal applications of alu- 
minum in the process industries are de- 


Process Vessels 


Aluminum can be readily fabricated by conven- 
tional methods into heat exchangers, kettles, 
storage tanks, stills, driers, pasteurizers, towers 
and other process vessels. Because it resists attack 
by many materials often regarded as corrosive, 
aluminum can be used in a wide variety of 
operations. Excellent heat conductivity makes it 
especially useful in vessels where heat must be 
applied to the product. Because aluminum can 
be kept clean and looks clean, it is particularly 
appropriate for use in food processing plants. 

Aluminum vessels impart no undesirable color 
or flavor to the products. They can be used for 
fermentation reactions in brewing and in micro- 
biological production because aluminum is non- 
toxic to the micro-organisms. 


scribed briefly here. More detailed informa- 
tion on the behavior of aluminum with specific 
materials, as well as design and performance 
data are contained in the book, Process Indus- 
tries Applications of Alcoa Aluminum. Your 
copy will be sent promptly on request. 


3,000-galion aluminum adsorption tanks are used in the pro- 
duction of Chioromycetin and streptomycin. 





omen 
Heat Exchanger Tubes 

The qualities which make aluminum well suited 
for use in heat exchanger tubes are low cost, re- 
sistance to oxidation and other chemical attack, 
ease in fabrication, and excellent thermal con- 
ductivity. 

Corrosion problems often are accentuated at 
elevated temperatures. Aluminum tubes have 
demonstrated their ability to give long, depend- 
able service under severe conditions. They are 
used extensively in exchangers for handling hydro- 
gen peroxide, nitric acid, hydrogen sulfide, am- 
monia, soda ash, naval stores, glycerine, acryl- 
onitrile and other chemicals. Alclad tubes are par- 
ticularly used to resist premature perforation from 
natural cooling waters. 

Aluminum costs less initially than other ma- 
terials —% less than admiralty, less than \% the 
cost of stainless, and in the common %” and 1” 
sizes, less than mild steel. 


Interior view of the world's largest rotary steam tube 
dryer, made of aluminum to protect product color 


All-aluminum, water-cooled, finned-tube heat exchanger for 


conditioning air used in a large wind tunnel. 


Detailed information on Alcoa aluminum for 
heat exchanger tubes is contained in booklet 
AD 186, available on request. 


Fabrication of a group of all-aluminum heat 
exchanger bundles for the petroleum industry 


View during installation of a 35,000 sq ft aluminum 
tubed surface condenser in a steam power plant 


This brazed aluminum assembly, weighing nearly 900 
pounds, provides heat interchange between five 
substances simultaneously. 





Transfer and Storage 


Process Piping 

Alcoa aluminum pipe is used to carry liquids and 
gases in chemical, petrochemical, petroleum, and 
food processing plants. Aluminum pipe resists 
attack by the materials carried as well as by the 
corrosive atmosphere often encountered around 
such plants. The product is also protected from 
contamination or discoloration. 

For most process applications, schedule 40 pipe 
is recommended. Aluminum pipe is available in 
all of the normally produced schedules. 

Where resistance to corrosion or protection of 
product is an important consideration, Alcoa 
Aluminum piping is often the least expensive ma- 
terial that will do the job satisfactorily. 


Alcoa Aluminum pipe is made in sev 
eral weights and in a range of sizes 
in accordance with ASA Schedule Nos 


Unitrace* 


Alcoa Unitrace is a steam-traced pipe which 
eliminates the expense of external jackets or 
steam traced tubes by making the steam line an 
integral part of the aluminum pipe. Users report 
savings of up to 30% in labor cost, plus important 
reductions in material and insulation costs. 

Unitrace provides greatly improved heat trans- 
fer properties. Pre-formed insulation will fit Uni- 
trace although its improved efficiency makes 
thermal insulation unnecessary in many cases. 

Unitrace can be formed easily with conven- 
tional pipe-bending tools. The standard lengths 
are well adapted to shop fabrication. 

More detailed information on applications and 
methods of using Unitrace are contained in 
bulletin AD418. 


*Registered trademarks 


Utilitube* 


Alcoa Utilitube is aluminum coiled tube made of 
a specially selected alloy which combines low 
cost, easy workability and high fatigue strength. 
It is used effectively in instrument air lines, 
hydraulic and lubricating lines, and refrigeration 
tubing. 

Alcoa Utilitube has the excellent corrosion re- 
sistance typical of aluminum, along with high 
bursting strength and good mechanical properties. 
It is supplied in economical lengths of 1,000 feet or 
longer. 

Alcoa Utilitube weighs only % as much as cop- 
per tubing of similar capacity and costs up to 
40% less. 


Alcoa Utilitube is used as instrument air lines in many chemical and 
petroleum piants. Costing up to 40% less than copper tube, Utili 
tube is available in 1000 foot lengths in certain sizes. Fittings for 
Utilitube are available from several suppliers 


a 
Fittings and Valves 

Where aluminum pipe or tubing is used, it is de- 
sirable to complete the system with aluminum 
fittings and valves. 

Alcoa does not manufacture valves, but it does 
supply aluminum to other manufacturers who do. 
Your Alcoa representative can furnish the names 
of competent suppliers. 


Special cast Unitrace flange 
for simple, efficient joining of 
Unitrace sections 


Unitrace section showing trace 
line cut back for joint 





Standard and Special Storage Tanks 


Alcoa 
3003 alloy, are supplied in a number of sizes 
ranging from 580 to 21,400 gallons. They are 
available in both horizontal and vertical con- 
struction. 

Made from stocked components, these standard 
tanks bring the user all the advantages of Alcoa 


standard 


2 -~ : 

World's largest all-aluminum tank stands 26 feet high, 
has a diameter of 128 feet, holds 2'/ million gallons 
of 83% ammonium nitrate solution 


Shipping Containers 


Alcoa offers a wide variety of shipping containers 
conforming to ICC regulations. These containers 
range in size from 7% to 110 gallons and are used 
for shipping such diverse products as beer and 
fuming nitric acid. 

Alcoa aluminum containers are lighter in weight 
than containers of other suitable materials, are 
less expensive and give longer service. 


Tank Cars, Trucks, 
and Trailers 


The use of Alcoa aluminum in tank cars and trucks 
provides important advantages in ultimate cost 
and flexibility. 

Aluminum tank cars and trucks are used ex- 
tensively for transporting ammonium nitrate, 
acetic acid, nitric acid, acrylonitrile, hydrogen 
peroxide, formaldehyde, glycerine, alcohols, and 
other chemicals, as well as petroleum products, 
dairy products, edible oils and rosins. For more 
detailed information on the behavior of aluminum 
with various products, refer to Process Industries 
Applications of Alcoa Aluminum. 

The light weight of aluminum makes possible 
a higher ratio of payload-to-gross weight in high- 
way trucks and trailers. The fact that aluminum 
is resistant to so many kinds of corrosive attack 
keeps maintenance to a minimum. 


storage tanks, fabricated of 


Aluminum at lower cost and with faster delivery 

Special storage tanks to meet any requirements 
may be constructed of Alcoa sheet and plate. In- 
formation on design and fabrication will be fur- 
nished on request 


Alcoa Standard Tanks provide economical storage for 
a wide variety of chemicals 




















Plant Structures 


Roofing, Siding, Structurals 


Alcoa industrial building sheet is used for roofing 
and siding on plant buildings and to protect con- 
veyors and other outdoor equipment. The alu- 
minum surface requires practically no mainte- 
nance and lasts well even when exposed to corro- 
sive atmospheres often encountered around proc- 
essing areas. It is easily installed and helps to keep 
construction costs low. 

lcoa also supplies structural shapes for use in 
construction where their corrosion resistance and 
consequent low maintenance cost are advanta- 
geous 


Aluminum Paint 


Alcoa manufactures high quality aluminum pig- 
ments which are used by leading paint manu- 
facturers in aluminum paints. Aluminum pigment 
differs from ordinary paint pigments in that the 
particles are leaf-like rather than granular. As the 
paint is applied, these flakes of pigment arrange 
themselves in parallel layers, forming a continuous 
metallic sheet of pure aluminum, which provides 
unmatched protective power. 

Aluminum paints are available in various types 
to meet all plant needs. Included are special 
silicone-base formulations for use on heated metal 
surfaces. These silicone-aluminum paints will not 
break down on surfaces that get as hot as 1000°F. 


Aluminum exterior surfaces for buildings and conveyors provide 
pleasing appearance with minimum maintenance 


Towers, piping and other equipment in this petroleum processing 
plant are protected by aluminum paint. 


Weatherproofing for Thermal Insulation 


Aluminum sheet or foil jackets are frequently used 
to weatherproof thermal insulation. Such cover- 
ings protect the insulation from weather and wear, 
and, in special designs, may serve also as vapor 
barriers. 


Aluminum sheathing weatherproofs thermal installation on towers, 
heat exchangers and piping at this natural gas treating plant. 





Bus Bars 


The excellent electrical conduc- 
tivity of aluminum is employed 
advantageously in bus bars for 
use in process plants. Low cost 
per unit current capacity and 
good corrosion resistance are key 
advantages. 


‘ . 
Grating and Tread Plate 
Aluminum grating is used widely 
for floors and walkways in and 
around processing plants because 
of its light weight, resistance to 
corrosion and low maintenance 
requirements. Its nonsparking 
characteristic is an important 
safety feature in petroleum re- 
fineries, on tankers, and wherever 
explosion hazards are found. 
Check with your Alcoa sales 
office for names of suppliers. 
Alcoa supplies both a standard 
aluminum tread plate and Alcoa 
abrasive tread plate. The latter 
has a bonded abrasive surface for 
extra nonskid protection. 


Chain Link Fence 


Chain link fence made of Alcoa 
aluminum wire is_ extremely 
weather resistant and does not 
require painting even in salt- 
water exposure. Aluminum fenc- 
ing is especially suitable for use 
around processing plants because 
it will provide long service with 
practically no maintenance. 


Hoods and Ducts 


Aluminum sheet is easy to fabri- 
cate by conventional sheet metal 
methods. This, along with its 
other desirable properties, par- 
ticularly resistance to corrosion, 
suggests its extensive use for a 
wide variety of duct work in 
processing plants. 





Rigid Conduit 


Alcoa rigid conduit is light in 
weight and easily formed, simpli 
fying installation. Its smooth in- 
side surface makes for easy ‘‘fish 
ing,” and the well-known cor 
rosion resistance of aluminum 
guarantees long life for the in- 
stallation 


Handrails 


Stairs, walkways, platforms, and 
similar places require dependable 
protection for personnel. Hand- 
rails of Alcoa aluminum are light, 
strong, and dependable, and will 
remain safe and attractive with 
practically no maintenance. 

Aluminum piping or extrusions 
can easily be fabricated into prac- 
tical rails. 


Windows 


Dimensional! stability, resistance 
to weathering, ease of installa 
tion and operation, and attrac- 
tive appearance are the principal 
advantages of aluminum win 
dows. 

Window frames are available 
in a wide range of standard 
sizes, and special sizes can be 
readily fabricated of aluminum 
extruded stock. Consult the near 
est Alcoa sales office for names of 
suppliers 


- 
Fasteners 
Alcoa supplies a complete line of 
rivets, nuts, bolts, washers, ma 
chine screws, sheet metal screws, 
and certain types of nails in 
most standard sizes and lengths 
The use of aluminum fasteners 
with other aluminum components 
is in accord with best engineering 
practices. The absence of corro 
sion assures cleaner, stronger, 
longer-lasting joints. 





Al ACOA Al uminas..to improve processing 


Throughout the process industries, versatile 
Alcoa” Aluminas are widely used to up-grade 
chemical reactions, speed processing and create 
better products at lower cost. Their high chemical 
purity combined with important thermal and 
physical characteristics makes them ideally suited 
to a broad range of applications in a variety of 
processes. There is a type and grade of Alcoa 
Alumina perfectly matched to specific process re 
quirements in such diverse uses as these 


Catalysts 
and Catalyst Supports 


Alcoa Activated, Tabular and Calcined Aluminas 
improve catalytic reactions in several ways. They 
permit close control of reaction rates. They sub 
stantially reduce carbon deposits. And they fre 
quently lower operating temperatures. This results 
in increased catalytic process yields with substan 
tial reduction of losses from contamination and 
side reactions good reasons why it always pays 
to insist on ALCOA Aluminas for catalysts and 
catalyst supports 


Bed Supports and Covers 


Alcoa Tabular Alumina Balls offer a perfect answer 
to the need for stable, noncontaminating bed sup 
ports and covers for cataly its and desiccants 
Neutral, nonreactive and highly refractory, they 
keep catalyst contamination negligible anim 
portant plus when they are used in reactors em 
ploying expensive catalysts. Alcoa Tabular Alu 
mina Balls are available in several grades to fit 
varying thermal and mechanical requirements, and 
in sizes ranging from '4” to % Whatever the 
reaction process, they afford economy, adapta 
bility and peak operation of reactor towers 


Drying Agents 


Alcoa Activated Aluminas are synonymous with 
fast, efficient dehydration of liquids, gases and 
vapors. The oldest, most thoroughly proved com 
mercial desiccants, they dry to lower dew points 
minus 100°F and lower) than any other. They are 
uniform in) purity, composition and structure 
They are nontoxic and inert to most gases and 
vapors. Their particles are strong and do not break 


ALCOA &. 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA ¢ 
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THE ALCOA HOUR 


down through repeated cycles of saturation and 
reactivation. Their relatively low cost and ability 
to stand up through almost endless reactivations 
make Alcoa Activated Aluminas the most econom 
ical solution to the problem of fast, efficient, de 
pendable dehydration 


Refractories 


Alcoa Aluminas used to fortify refractories enable 
them to withstand higher process temperatures 
longer. In fact, refractory performance increases in 
almost direct proportion to the amount of Alcoa 
Alumina used. These are the outstanding charac 

teristics afforded by high alumina refractories: ex 
ceptional strength and stability under load at high 
temperatures extremely high resistance to 
thermal and mechanical shock 

to spalling, abrasion and fluxing 
porosity and shrinkage 


extra resistance 

unusually low 
extremely low coeffi 
cient of expansion. For longest satisfactory re 
fractory service at highest temperatures, it pays to 
insist on refractories made of or fortified with 
Alcoa Alumina 


Alcoa Aluminas offer efficient, economical solu 
tions to a host of processing problems. Their per 
formance is backed by years of painstaking re 
search, laboratory testing and field experience 
Complete data on their properties and applications 
is available from Alcoa in the technical paper 
Alumina Properties 


Other Alcoa Chemicals include Gallium and 
Fluorides. Detailed information on their properties 
and applications is available on request 


Vv 


Alcoa’s many years of experience and research 
have created a vast fund of practical information 
to assist you in solution of your processing prob 
lems. Alcoa’s development engineers will be happy 
to work closely with you in solving such problems 
as corrosion control proper design and 
fabrication of aluminum parts and assemblies 
most effective use of the proper type and grade of 
alumina for your process needs 


For engineering assistance’ or for detailed lit- 
erature covering any of the aluminum or alumina 
applications mentioned above write ALUMINUM 
COMPANY OF AMERICA, 883-J Alcoa Building 
Pittsburgh 19, Pennsylvania 
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SIZES: 5, 6, 8 inch discharge 
HEADS: to 250 ft. 
CAPACITIES: to 3200 gpm 
TEMPERATURES: to 800°F 





BUILT TO DO THE JOB 


in large capacity slurry pumping 


Ingersoll-Rand’s vertically split Cla Sk l rehnes pump shown 
above has ‘ tabli hed ili ¢ nviable record for contintou cle p< nad ible 
performance 

Available in conventional on pecial slurry pump construction, it i 


recommended where Vel large Capac ite ire req ired at medium Opel 


ating heads. Here's the pump you ll find in wide use for bottom cirer 
lation or slurry service 
As a slurry pump, the unit can be furnished with either open or closed 


impeller Both types have renewable shrouds that protect the casing at 


front and real ot impeller ind ati adju table thru 
leeve to maintain proper clearance with the 


ring. A Hushing connection to the throat bushing ovid Clean ¢ 


t bearing journal 


Cusine 


Ingersoll-Rand closed-impeller Cla 
" myection Testbed ZinY packing ind leave 


BSEL slurry pump arranged for injec 
| - 
tion at the vertical ring fit Let our engineer give you compl te detail 


Ve 


Ask for Bulletin 7094-B other pumps in our complete refinery line 


Ingersoll -Rand R 


11 BROADWAY, NEW YORK 4, N.Y a 


PUMPS * COMPRESSORS * ROCK DRILLS * VACUUM EQUIPMENT © CONDENSERS © AIR AND ELECTRIC TOOLS 
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Geographically, from the source of crude to 
the ultimate application of the final refinery product 

may be half a world ... or only a few miles. 10 miles or 
10,000 miles, you can be sure that the finished product has 
come a long, long way. 





















The demand for better motor fuels created by the 
continuing improvement of the modern automotive engine is a 

constant challenge to the refining industry to keep this road 
from reaching impractical or impossible lengths. 





For over 40 years, the research and engineering staffs at Universal 
have been helping refiners meet this challenge by consistently 
developing, and making available to the entire industry, improved 
processes for producing products from petroleum. 





No matter the brand name of the finished product, chances are its 
journey from well to gas tank was helped along by one or more 

UOP processes. Refiners, all around the world, are using them to 
provide better products, more efficiently and with significant economy. 


oe 


UNIVERSAL OIL 
PRODUCTS COMPANY 


30 ALGONQUIN ROAD, 
DES PLAINES, ILLINOIS, U.S. A. 
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) verlous i sizes @f Chicage Pneumatic Conipremen, 


e For pressures to 15,000 PSIG 
7 * Sizes up to 1250 H.P. 


~ 


~ 


: , 
‘ a — é 


ke 


7 a . ~ 
C hicago Pneumatic +f. 
8 East 44th Street, New York 17, N. Y. 


AIR AND GAS COMPRESSORS * VACUUM PUMPS «© PNEUMATIC TOOLS ¢ ELECTRIC TOOLS «¢ DIESEL $e DRILLS © HYDRAULIC TOOLS 
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Class H, four-corner, steam-driven, single-stage gas booster compressor 





For the one tube steel to give you the 
longest tube life per dollar: Ask the experts! 


“Hhepeng are that there are sev- 
eral different analyses of tube 
steel that could solve your particular 
combination of heat, corrosion, pres- 
sure and oxidation problems. But 
there is only one steel that can give 
you the lowest tube cost per year of re- 
quired service—the best life/cost ratio. 

To find that one steel, ask the ex- 
perts! Ask the Timken Company metal- 





lurgists, recognized authorities on 
high temperature steel tubing. When 
you consult these experts, you get the 
benefit of over twenty years’ experi- 
ence with high temperature steels. 
From the wide range of Timken” fine 
alloy steels, they can help you select 
the one that is best for your require- 
ments. And whatever analysis you 


choose, you'll be assured of uniform 


a %, reformin 
‘@ and hor oil piping, and 


ONE oF 
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high quality. The quality of Timken 
steels is controlled from melt shop 
through to the final inspection with 
the most exacting methods. 

Let Timken Company metallurgists 
help you solve your tubing problems. 
Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable ad- 
dress: ‘““TIMROSCO”. 


2 % CR e* MO, 
aeance in combi 
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Chlorination apparatus purifies extracted non-metallic residues to determine steel cleanliness. It’s another of the many aspects of 
high temperature steel research in constant progress at the Timken Company. 


See us at the NATIONAL METALS EXPOSITION, 
Oct. 8-12, Public Auditorium, Cleveland, Ohio, 


BOOTH 1051 


SPECIALISTS 


VPIMIGEN 
SBEEL 
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IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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| Sinclair tank reduces 
evaporation every working hour 


with Microballoon* spheres 








t tanh ha 
five turnovers per month. Average ten we 
Kk RVP i 
t hialf that of the trol tant i Ais i Suse 
ke t Sinclair Refining C re due fort 
or more than two years, Sinclair Refining Co. has had ee ode 












erat ‘ 
one of its older SO.000-bbl. cone-root tanks at Houston 
Lexa equipped with a vapor-stopping se il of Micro 


balloon sphere made from Bakeuire Brand Phenolic 


Resins for 

Results of this test now show that evaporation los: . 
was approximate lv half that of the control tank, which evaporation 
had no seal 


The eflective use of the foam seal treatment can he Ip control, ee 


vou reduce needless waste due to « vaporation BRAND 


, lo learn more about this method of control, writ RESINS 
Bakelite ¢ ompany, 01 Chicago Bridge fron Company ; 
Chicago 4, Ill 
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BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [fg 30 East 42nd Street, New York 17, NUY 
In Canae la; Bakelite Company Division of Union Carbide Canada Limited, Belle lle, Ontari 
Phe t 


and the Trefoil Svmbol are registered track irks of UCC 
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TO INSURE 


smooth operations 
more time on stream 
lower operating costs 
better products 


REFINERY SERVICES 


Desalting the crude charge before refining is now 
accepted as standard operating procedure. Desalting re- 
moves salts which evolve into corrosive acids. It prevents 
sale plugging of condensers, exchangers and towers, and 
keeps solids and fines from entering the refinery. Treto- 
lite desalting is an automatic, all chemical process, con- 
sistently delivering salt removals in the 98 to 100% range. 


Kontol Corrosion Preventives combat internal corrosion, 
hydrogen blistering, fouling and scaling. They are 
organic semi-polar liquids which protect by adsorbing 
at metal surfaces as a tough, impervious film. They are 
readily adsorbed from dilute hydrocarbon solutions to 
form this film. In addition to their corrosion preventive 
properties, the Kontols are powerful detergents which 
clean and de-foul refining equipment. 


Tretolite Fuel Emulsion Preventive is an organic, oil- 
soluble agent designed to prevent the emulsification and 
sludging of burning oils and diesel fuels. Oils treated 
with Tretolite Fuel Emulsion Preventive have shown no 
sludge formation even after a three month settling test. 


Kuplex Metal Deactivator effectively deactivates copper 
in hydrocarbons such as gasoline, kerosine, jet fuel, 
diesel oil, furnace oil and turbine oil. Its powerful che- 
lating action prevents hydrocarbon deterioration caused 
by metal catalyzed oxidation. 


For complete information, technical data Chemicals and Services for the Petroleum Industry 
and prices, ask your Tretolite refinery 


service engineer or write to - DESALTING + DEMULSIFYING + CORROSION PREVENTING 


T w E T © ] L iT E SCALE INHIBITING + FUEL OIL ADDITIVES + WATER 
Cc OQ M Pp A | Y DE-OILING + PARAFFIN REMOVING + PRODUCTION 


A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, Saint Lovis 19, Missouri STIMULATING + BACTERICIDES + METAL CONDITIONERS 


5515 Telegraph Road, Los Angeles 22, California 


vO 86-124 
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DESIGN ADDITIONAL SERVICE LIFE 
INTO YOUR PROCESS HEATERS 


.. With BzcW TUBING 


Long service life of process heater tubing for the 
oil refining and petrochemical industries dictates 
selection of a B&W Croloy to insure maximum 





corrosion and oxidation resistance, and fully sat- 
isfactory handling of unusual temperature and 
pressure conditions which may arise. Mr. Tubes 
—your friendly link to BRW—has facts and figures 
to help you choose the best tube for the job. Get 
in touch with him to discuss your heater tube re- 
quirements, for both original equipmentand main- 
tenance. The Babcock & Wilcox Company, Tub- 
ular Products Division, Beaver Falls, Pa. TA-6062(P) 


Seamless and welded tubular products, seamless welding fittings and flanges—in carbon, alloy and stainless steels 


1V5¢ Py TROLEUM ¢ For more data on advertised products, use Readers’ Service Cards, last pags 





LOOK FIRS 


curement, and construction... un- 


For new nitric acid production facil- 
ities, you can now call on Fluor, 
licensed to design and construct 
plants based on the DuPont Pres- 
sure Process. Fluor’s long experi- 
ence in the process industries is your 
insurance of a nitric acid production 
facility with low initial cost and 
trouble-free operation. The Fluor 
organization’s complete integration 
permits each project to be carried 


through all phases... design, pro- 





der a single responsibility. 

The process offered is economical 
and completely proven, using only 
three raw materials—air, ammonia, 
and distilled water. Capacity may be 
as low as 50 tons per day or as high 
as required, An integral energy- 
recovery system substantially re- 
duces horsepower requirements, and 
the plants are characterized by min- 


imum operating costs. 


FELUOR 


Engineers « Constructors 


The FLUOR CORPORATION, Ltd. 


2500 So. Atlantic Boulevard, Los A ngeles > fl Calif. © Offices in Principal Cities in the United States and Canada 


Rtn) For more dato on advertised products, use Readers’ Service Cards, last page 





F luor’s unique ability to see every proj- 
the economic as well 
as the technical details... is described, 
along with proce 


ect as a whole 


description and op- 
erating requirements, in a new folder, 
NITRIC ACID PLANTS. Write for 


your copy today. 


EUM REFINE! 





TURBO-MIXER 


TURBO=MIXER, o division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


Pre-Testing Proves that the 
Turbo-Mixer R.D.C: Column can 
solve Your Extraction Problems 


Every extraction problem is a bit different. That’s why you benefit from 
Turbo’s eight years of research, piloting and industrial scale installations 
that provide a background of experience applicable to your problem 

Even more important, our laboratory is completely equipped to make spec 
imen runs on your materials and develop reliable plant seale design. Your 
engineers are invited to observe these laboratory runs. Pilot scale equipment 


can be built for development studies at your own plant, if you so desire 


The R.D.C, extractor offers you: 
l. High Volumetric Efficiency; 


2. High Thru-Put Capacity; 


3. Simplicity of Construction; 
1. 


Low Power Requirements; 


5. Flexibility of Operation. 


Our engineers are at your service for application 
of the R.D.C. to your extraction problem For 
further information and de criptive bulletin 
write toda 


*Licensed under Shell Devel pment ( mpany Patent 


Typic al Turbo-Mixer R.D.C. Pilot 
Column (6 « 8'0") For Research or 
Design Studies 


SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. La Salle St., Chicago 90, Illinois + Offices in all principal cities 
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Here are the facts! 


The first vertical cylindrical heaters provided even cir- 
cumferential heat input, but vertical flux distribution 
varied considerably, from high transfer at the bottom 
of the tubes to low rates at the top. Improvements in 
design during the past twenty years have overcome 
this difficulty, by providing proper firebox proportions, 
a reradiating cone, and burners specifically designed 
to the requirements of the furnace. 

It is significant that only Petrochem-Isoflow furnaces 
incorporate all three of these critical items of design. 

The small, hot cone tip reradiates to the tubes, across 
a considerable distance. Because of the conical shape 
employed, each higher element of the cone is of larger 
area, and closer to the tubes than the section below. 
These factors compensate for decrease in cone tempera- 
ture from tip to base, provide relatively constant 
radiant heat transfer over entire upper tube length. 

The cone also serves to divert flue gases along the 
upper ends of tubes, which adds convection heat trans- 
fer over this length. It also initiates a high rate of fire- 
box recirculation of combustion products, by cooling 
the gases in their passage across the tubes. 

Being cooler, and therefore heavier than the rising 
gases in the center of the firebox, the gases adjacent 
to the tubes fall to the bottom of the heater by thermal 
siphon effect, increasing the heat input to the rear of 
the heating elements by convection. The descending 
gases also serve as a buffer between hot gases and the 
lower ends of the tubes and dilute the products of com- 
bustion. The special burners, by developing a symmet- 
rical flame pattern, contribute to the equality of heat 
distribution over the entire radiant tube length. 

Of the design features mentioned above, the cone is 
of the greatest significance because it is essential to 
even radiant heat distribution. 

Experienced operators know that even heat distribu- 
tion improves product quality, decreases tube deteriora- 
tions, results in longer, trouble-free operating cycles. 
































To check radiant flux distribution in Petro-Chem fur- 
naces, exhaustive tests were made under actual operat 
ing conditions; some of the results of these tests are 
indicated in the two adjacent drawings. 

Left: Plot of isotherms in a Petrochem-Isoflow firebox, 
illustrating the uniformity of firebox temperature. 


iD ’ Right: Plot of flue gas flow patterns and velocities, dem- 
# " itt = : onstrating the high gas recirculation rates. 
Both of these phenomena are the result of proper fire- 


ASCENDING & DESCENDING GASES (IN °F) box proportions, the two-fold action of the cone, and 


symmetrical flame pattern, 





For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 





In addition to even heat distribution, other all-impor- 
tant factors which determine the value and efficiency 
of processing furnaces include: 
MAXIMUM FUEL EFFICIENCY 
PLENUM CHAMBERS FOR 
HAZARDOUS AREAS 
SIMPLICITY OF DESIGN 
AND CONSTRUCTION 
EXCESS DRAFT FOR 
HIGH OVERLOAD 
EXPLOSION RESISTANT 
MINIMUM GROUND SPACE 
SHORT LENGTH OF 
LIQUID TRAVEL 
ZERO AIR LEAKAGE 
LOW PRESSURE DROP 
LOW MAINTENANCE 


In every case where these 11 all-important design 
characteristics were employed to compare one type of 
furnace design with another, PETROCHEM-ISOFLOW 
FURNACES were proved more economically desirable 
by any comparison. 





CTTDARUEA 
| ET ROC! LM 
ISOFLOW FURNACES 


UNLIMITED IN SIZE CAPACITY DUTY 





PETRO-CHEM DEVELOPMENT COMPANY, INC. 
122 East 42nd Street, New York 17, N. Y. 





REPRESENTATIVES: 

Rawson & Co., Houston * William H. Mason Co., Tulsa * Lester 
Oberholtz, Los Angeles * Faville-Levally, Chicago * D. D 
A ee a ee 
& Durgin, Boston * G. M. Wallace, Denver & Salt Lake City 


International Licensees and Representatives: 

SETEA — S.A. Comercial, industrial, y de Estudios Tecnicos, 
os Buenos Aires, Argentine * Industrial Proveedora, Coraces, 
=== — Venezela * Birwelco Ltd., Birmingham, Englend * Societe 

Anonyme Heurtey, Paris, France * Societe Anonyme Belge, 

Liege, Belgium * Huertey Italiane $.P.A., Milan, ltaly 


DESCENDING GAS VELOCITIES IN FT./MIN. 
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Puthiely Sale MANUAL el | MOTOR 
RECORDER 
CONTROLLER CONTROLLER ADAPTER 
> — 


LALA " CONSTANT 

ELEMENT io VOLTAGE 
TRANSMITTER : TRANSFORMER . E-1-M 
VALVE CONTROL 


FLOW 
CONTROL 


' clea a . _ “=e =6VALVE 
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The valve control of the future TODAY §3') 1 @ ¢ 


VALVE CONTROL 


fully. flexible: electronic. cbatrol syst om, pti 
rqfaption inputs: as well-as, conventic is 
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On all General Electric High-speed Turbines, 


. Well-designed, efficient seals... 


Highly efficient, easily-replaced carbon packings 


For the most effective shaft-end sealing, well-designed, low 
cost carbon packings are used on G-E High-speed Turbines 
to seal steam pressures up to 75 psig. Made of non-galling, 
self-lubricating carbon-graphite, these segmental rings have 
high mechanical strength in the small sizes used, assuring 
long life under normal operating conditions. A garter spring 
in an offset ““V”’ groove holds each ring together and presses 
it firmly against the side of the chamber, forming a tight seal 
This unique arrangement permits the rings to support their 
own weight and to adjust themselves to the shaft position, 
thereby reducing wear and increasing the life of the seal 
The rings are contained in compact external packing boxes, 
and can be easily inspected or replaced without breaking 
the horizontal joint of the wheel casing 


cut steam leakage... 


ay 
ay Reliable, long-life metallic-labyrinth seals 
r 


To effectively minimize shaft-end steam leakage 

shell pressures exceed 75 psig, segmental, high-low 
metallic-labyrinth seals are used in combination with carbon 
packing. Between stages, straight-tooth metallic-labyrinth 
seals are always used. For maximum seal efficiency, minimum 
clearances between the teeth and the shaft are maintained 
by precision-machined hook fits in the packing housing 
Shaft scoring is practically eliminated since the leaded-bronze 
segments are spring-backed and can move outward should 
there be accidental contact with the shaft. When unbalanced 
steam pressure forces axial movement of the seals, the shoul 
ders of the rings and the housing engage to form a tight 
steam seal. All labyrinth seals are designed to compensate 
for thermal expansion, thus assuring a most efficient steam 
seal at operating temperatures 


The careful design ind manuf 

your further assurance of low 
reliability of G-E High-speed Tu 
the many other sound design featu 
chanical drives? Your Apparatu 

be glad to explain the many benefit 
tion. Contact him for further inforn 
tin GEA-6232, General Electrix 
Schenectady, N. Y 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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ON HANDLING TOUGH CORROSIVES! 


USE To maintain smooth production schedules, Eastman Kodak brings 
corrosive solvents and acids to its Rochester plant via truck from 
nearby tank farm storage. Corrosive action, however, was destroying 


loading hoses after comparatively short periods of use. To overcome 
this costly problem Kodak replaced its hoses with Chiksan Loading 
Arms. That was 10 years ago. Today, there are over 40 Chiksan Load- 


i MS ing Arms in service at Kodak Park and not one record of product 


fatigue to date. 


Whatever your fluid handling requirements, be it corrosive or other, 
insist on Chiksan Loading Arms—the time proven answer where the 
accent Is On service, safety and speed. 


There's a Chiksan Catalog waiting for you. Send for it today 
FOR CATALOG, WRITE DEPARTMENT 14-6 


LHIASAN 


CHIKSAN COMPANY-—BREA, CALIFORNIA + CHICAGO 5, ILLINOIS » NEWARK 2, NEW JERSEY 
Well Equipment Mfg Cor, ’ Houston 1, Texas « Subsidiaries Chiksan Export Company « Chiksan of Canada, Ltd 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


One of a Series of Bulletins for the Petroleum Industry * 








Question Box 
ARE YOU RECEIVING ship 


ment of additives in drums in 
less than carload lots? 
If so. vou will certainls 
to read about the four-figure 
Savings you realize by 
simply revising your ordering 
schedule See irtic le it right 
HOW MANY different 
my-grade diesel fuel 
can you lick with a singl 
tiver 
In the article 
be surprise d at how much one 
additive accomplish for 
you 
38. WHO at the Du Pont Petroleum 
Laboratory can help you make 
the most efficient use 
additives? 


Read 


want 


econo 
proble rH 
addi 


be low you day 


ot gasoline 


about him on the next 
page 

HAVE YOU called in a doctor 

recently —for helping your TEI 

blending personnel maintain 

their high standards of safe liv 

ing? 
You 


unique 


can find out about this 
Du Pont medical serv 


ice on the next page 











To help you 
overcome economy 
diesel fuel problems 


Has the growing demand for economy 
clic se] fie ls created new problems for 
you? Three of the most common prob 
lems encountered by refiners are 


l. Incompatibility 
2. Instability 
) Sparking tendency 


Additive No 2 
solution to all 


Du Pont Fuel Oil 
FOA 2 offers 
three 

It can he Ip you gain the needed re 
fining flexibility by making it possible 
blend catalytic-cracked 
stocks with straight-run products 


you a 


for vou to 
and 


overcome the incompatibility problem 


Stabilizer and dispersant 


stabiliz 
ing and dispersant action of FOA-2 
has proved highly effective for redus 
ing the tendency of many 
diesel fuels to cause filter plug 
ging and injector-sticking. 


In actual railroad service, the 


CCONnOTNY 


grace 


*te vu 6 par ort 


1956 


How much can you 
save by ordering 
Du Pont additives 
in tank-car lots? 


Refiners can save considerable money by ordering Du Pont addi 


tives in tank-car lots. For example, 4,000 gallons delivered in a 


tank car, rather than in drums in less than carload lots. will save 
the refiner between $1,680 and $2,400, as shown in this table 


GULF COAST 
$ Saving % Saving 


ADDITIVES 


MID-CONTINENT 
$ Saving 


WEST COAST 


% Saving $ Saving % Saving 





Du Pont Antioxidant 


$2,250 6.7% 





No. 22 


$2,250 6.7% $2,400 7.0% 
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Du Pont Fuel Oil 
Additive No. 2 





Du Pont Lube Oil 
Additives 
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ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.) 





PETROLEUM CHEMICALS DIVISION 


ET =—ank-car lots LABORATORY GROUP HEAD 


“ wiad a 
vill be glad to call at your refines In number of miles, the distance be 


study your freight rates and inventor tween Havertown, Pennsylvania and 
patterns. He will then determine the Wilmington, Delaware is not far, un 
most convenient handling method for le as Harold Scheule did. you go by 
OU and figure the exact avin you Can Wa\ of Bartlesville Oklahoma 
mike You can write wire OF phon Scheule who Is supervisor of the 
him at our nearest site ” office li ted | Casoline and rEL Group at the Pe 
below. Why not do it now? troleum Laboratory was born in 
Havertown in 1921. Following his 
graduation from Bucknell University 
in 1943, with a B.S. in Chemical Engi 
neering and a Phi Beta Kappa key 
Harold joined the Bartlesville staff of 
Phillips Petroleum Company, where 
he remained until 1946. Since then 
he’s been with Du Pont at the Petrol 
um Laboratory 
His professional affiliations include 
membership in the American Institute 
of Chemical Engineers and the Amer 
ican Chemical Society. He is also ac 
tive in the Coordinating Research 
Council HAROLD J. SCHEULE 








Du Pont medical representatives teach 


safety as a way of life 


Hurrving back and forth across the usa supplier of tetraethyl lead, make: 
county and traveling overseas, tov ivailable to the oil industry. In addi 
By Stewart L. Rankin covers more tion to the talks, Dr. Rankin and his 
than 50.000 miles a year. In the course medical associates work closely with 
; travels, he has firmly impressed refinery managements physicians su 
upon more than 20,000 refinery work pervisors and blenders to he Ip them 
ers his famous slogan Satety is a way maintain the very finest health and hy 
of lite! giene programs. Practicing preventive 
medicine, the Du Pont doctors will tell 
you emphatically that their greatest 
ambition is that they never have to 
treat a case of lead polsoning 
lo help them achieve this ambition 
we hope you will feel free to take ad 
vantage of their services often! 


DR. RANKIN is shown at right with Doctors 
Fenton Russell (left) and L. A. Gerlach, all of 
the Du Pont Medical Division _ 


IN ADDITION to the dollars you save on the 


delivered cost of the additives, you can save His talks on safety are part of < | | Better Things for Better Living 


.«.« through Chemistry | 


| 
hemicals 


) 
on handling costs by receiving additives tiniqptbe tie dic al service W hic h Du I ont 


shipments in tank-car lots 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) Petroleum Chemicals Division Wilmington 98, Delaware 
Sales Offices: 


CHICAGO 3 8 So. Michigan Ave RAndolph 6-8630 PHILADELPHIA 2 1 Penn Center Plaza LOcust 8-353) 
CLEVELAND 14 1321 National City Bank Bidg MAin 1.6460 PITTSBURGH 22 Room 75 Gateway Center ATlantic 1.2933 
HOUSTON 2 705 Bank of Commerce Bidg CApito!l 5-115) SAN FRANCISCO 4 Room 626, 111 Sutter St EXbrook 2-6230 
LOS ANGELES 17 612 So. Flower St MAdison 5-169) SEATTLE 3 Room 215, 4003 Aurora Ave MElrose 6977 
NEW YORK 20 1270 Ave. of the Americas COlumbus 5.2342 TULSA | P. O. Box 730, 1811 So. Baltimore Ave LUther 5.5578 
IN CANADA; Du Pont Company of Canada Limited—Petroleum Chemicals—85 Eglinton Avenue East—Toronto 12, Ontario—HUdson 1-646] 
OTHER COUNTRIES, Petroleum Chemicals Division—Export Sales—Room 7496, Nemours Bidg.—Wilmington 98, Del.—Olympia 4-5121, Ext. 2962 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E du Pont de Nemours & Company (inc.) 








Kill Algae 
NEW y easy, 


low-cost way 
ALLIS-CHALMERS New Allis-Chalmers No. 120 Series Algaecide 


most toxic to all organisms in cooling towers 


Water eyateltitelaliate, Many toxic materials used as algaecides are either 
difficult to handle (as in chlorination) or are effec- 
tive against certain organisms, but not others. Fouling 
of cooling tower systems by algae and slimes results. 

New No. 120 Series Algaecide succeeds when cop- 
per sulfate, potassium permanganate, quaternary 
ammonium compounds, sodium pentachlorophenate, 
and other complex chemicals offer only a partial solu- 
tion to fouling conditions. 

As little as 2 ppm has For complete information, call your A-C office, or 


write Allis-Chalmers, Power Equipment Division, 


killed all these algae Milwaukee 1, Wisconsin, for Bulletin 28X8434. 






































Anabaena 











Oocystis Chlorella 


ALLIS-CHALMERS 
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WILSON 
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TUBE CLEANERS: TUBE EXPANDERS 
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THOMAS ©. WILSON, INC, 21-11 44h AVENUE, LONG ISLANO CITY 1. MEW YORK 
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, h ill find 
Here’s what you w n Ee ee ene: 
in this Wilson Catalog 
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e Air Motors e Tube Cleaners e Tube Expanders 
for fouled heat exchanger tubes for condenser and heat 
exchanger tubes 


for straight tubes 
e Heat Exchanger Maintenance 


e Cutter Heads e Air or Water Driven Motors 
for removal of spent catalyst Tools and Products 


e Pipe Cleaners 
e Condenser Tube Inserts 


I 
© Geers e Refinery Tube Expanders © Abneecnten 
for refinery type fittings for boiler erection end 


e Hose and Couplings 
maintenance 


e Air Valves 


THOMAS C. WILSON, INC. 


21-11 44th Avenue, Long Island City 1, New York ¢ Representatives in all principal cities 


PETROLEUM REFINE! 
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For Positive 
All-Weather Protection 


Neither wind-driven rain nor sand could penetrate PVGGttre P.Ve la a 


Motors 


the baffled ventilating system of this Allis-Chalmers 
Weather-Protected Squirrel-Cage Motor. 


ee ale ee 


protected squirrel-cage induction motors 


Three 1250-hp, 2300-volt, 3580-rpm weather- 
driving pumps for oil well flooding duty. » 


Here's what we mean by protection! The roughest tests we | | 
could devise — wind-driven water equal to a 40-inch-per-hour | NOW, Even Greater 
rainfall, sand at velocities reaching 75 mph — failed to penetrate | * * . 
the vital areas of this Allis-Chalmers santas Gankatied squirrel- Winding Protection 
cage motor. with Revolutionary 
This tested and operation-proved design utilizes the same . 
rugged construction features and engineering experience that Ss i I co- F I ex 
make Allis-Chalmers motors the standard in the petroleum | all-silicone-rubber motor insula- 
industry for performance and reliability. tion. Available on many of the 
Weather-protected motors are but part of the complete line larger size Allis-Chalmers motors. 
of motors Allis-Chalmers builds for pipe line and refinery service. For further information, ask your 
For more information, see your local A-C representative or write Allis-Chalmers 
Allis-Chalmers, Power Equipment Division, Milwaukee 1, Wis. representative. 


A-4908 
Silco-Flex is an Allis-Chalmers trademark 


ALLIS-CHALMERS 
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Have You a Special 
Heat Transfer or Chiller Problem ? 


Hos the answer in its 


Seraped Surface Exchangers 


Send for Bulletin PE-1 today. OTHER VOGT PRODUCTS: Drop Forged Stee! Valves, Fittings and Flanges in a complete range of sizes © Petroleum Refinery and 
Address Dept. 24-RIPR Chemical Plant Equipment © Steam Generators © Heat Exchangers ® ice Moking and Refrigerating Equipment 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KY. 


St. Louis harleston, W Va 


nd, Dallas, Pt 
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For the petroleum industry... 
There’s continuous processing with 


Allis-Chalmers chemical 
ie] -{ 3 MOTORS and PUMPS 


Maximum protection against moisture, acid, 
alkali, and heat is built into the Allis-Chalmers 
line of chemical motors. This results in fewer 
motor stoppages, uninterrupted processing, and 
more profitable operations 

Special safeguards against breakdowns are 
standard on Allis-Chalmers chemical motors 


1. All exposed components are of cast iron 


2. Hex head cap screws, Parkerized for corro 
sion resistance, are used throughout. 


3. Stator gets five dips-and-bakes in insulating 
varnish ... followed by two coatings of enamel 


Find out more about the “MORE” in Allis 
Chalmers motors and pumps by contacting your 
A-C office or distributor, or write Allis-Chalmers, 
General Products Division, Milwaukee 1, Wi 


For Fast Delivery, check Allis-Chalmers 
first! Chemical motors are available in all standard 
enclosures. Shown here are 20-hp motors driving 
Allis-Chalmers 5 by 4-in. adapter pumps in a mid- 


western refinery. 


ALLIS-CHALMERS®> 





PEERLESS 


CHEMICAL PROCESS 
PUMPS 


type DL 


grease lubricated 
housing 





Here is 
INTERCHANGEABILITY 
IN ACTION — 


Interchangeability of component parts for 
DL-DM pumps is graphically shown in this 
new Bulletin, Write for your copy. It shows 
oil lubricated how liquid end components are accommodated 

housing on either grease lubricated or oil lubricated 
bearing housings, Also provides quick refer 








ence to pump specifications and performance 





characteristics 


a new concept of economy through interchangeability of components! 


PEERLESS 
type DL & DM PROCESS PUMPS ALSO FEATURE: 
’ 


ACCESSIBILITY —Through ease of assembly and disassem- Other pertinent Type DL-Type DM facts: 
bly if and when required, DURABILITY—Through use of 
any machinable metal as materials of construction. 
SERVICEABILITY —Through designs that feature maximum 
ease of maintenance. INTERCHANGEABILITY—Through a 
choice of semi-open or enclosed impellers, oil or grease 
lubrication, air-or water-cooled back plates and bearing 
housings. RELIABILITY-—Through the high performance 
standards set for these pumps, proving more than ever 
before, that Peerless Builds Dependable Pumps. 
AVAILABILITY—Through shipment from stock of both 
complete pumps and pump components. 


Peerless Type DL and Type DM process pumps are 
available in 1”, 2”, 24%” and 3” sizes on an 8%” frame 
and in 1”, 2”, 244”, 3” and 4” sizes on a 10%” frame. 
CAPACITIES: up to 800 gpm. HEAD RANGE: up to 430 feet. 
DRIVES: motor or steam turbine. TEMPERATURE RANGE: 
grease lubricated housing up to 250°F.; oil lubricated 
housing up to 450° F. WORKING PRESSURES: up to 400 psig. 


Write for your New Bulletin now. Use coupon 
for quick action. 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 


301 West Avenue 26, Los Angeles 31, California 


Please send chemical process pump Bulletin 


PEERLESS We, 8-1608 
PUMP DIVISION Name 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Indianapolis 8, Indiana and Los Angeles 31, California 
Offices: New York, Chicago, St. Louis, Atlanta, Lubbock and 
Plainview, Texas; Fresno, Los Angeles, Phoenix, Albuquerque 
Distributors in Principal Cities. Consult your local Telephone Directory 


Company 
Address 


City State 
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Tonnage Oxygen Unit and Ammonia Synthesis Gas Purification Unit, designed and 
built by Air Liquide for Mississippi River Chemical Company, in Selma, Missouri, ond 
erected by Fluor Corp., Los Angeles, Cal 


DOES LOW-TEMPERATURE GAS SEPARATION 
FIGURE IN YOUR PROCESSING PLANS? 


Why not consider the economic and other advan During the past fifty years AIR LIQUIDE ha 
tages of low-temperature gas separation methods in designed 


and built over L000 hydrocarbon and air 
your processing program? Engineering specialists in 
this field are readily available to ensure sound modern 
design, top-quality fabrication of equipment, efficient 
erection and operation. 

That special combination of knowledge and skills 0 Ni 
is at vour service when vou engage Air Liquide. Low xygen, itrogen, and rare atmospheric pases, 
temperature gas separation has been our business for Address your inquiric s to: American Air Liquide, 


over half a century. 529 Chrysler Building, New York 17, N. Y 


separation plants for industries throughout the world 
more than 150 of them in America, They are used to 
recover a variety of high-purity products, including 
Hydrogen, Carbon Monoxide, Methane, Ethylene, 


AMERICAN 


In Canada 

Air Liquide, 

1111 Beaver Hall Hill, 
Montreal, Que 


OLDEST IN EXPERIENCE-——-NEWEST IN DESIGN 


529 CHRYSLER BUILDING, NEW YORK 17, NLY 
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FOREMOST 


IN FINAL CONTROL ELEMENTS 


Warren H. Brand, Vice President in Charge of Research and Engineering, shown 


with members of his engineering staff working on a customer service problem. 


CALL CONOFLOW for extra engineering quality 








... AT A COMPETITIVE PRICE VISIT OUR BOOTH 


Practical engineers insist on quality. Therefore, when it comes 319-A 


INSTRUMENT-AUTOMATION SHOW 


Beyond experience and inventiveness they have an eagerness Sept. 17-21 


to final control elements, they insist on Conoflow. The engi- 
neering team at Conoflow is second to none in the field. 


New York Coliseum 
and see... 


NEW ALL ELECTRIC 
VALVE ACTUATOR 
Here, too, there are no shortcuts on materials and workman- NEW LTC CONTROL SYSTEM 
ship. ‘The best there is" goes into every control valve, power FOR PRECISE POSITIONING 
actuator and pneumatic regulator Conoflow turns out. You OF LARGE CYLINDERS 
get top quality at a competitive price. NEW ELECTRO-PNEUMATIC 
VALVE POSITIONER 


to serve every customer in a friendly and personal way. You 
get young-company vigor with big-company facilities when 
you turn your problems over to Conoflow. 


Insure yourself for quick, dependable follow-through... Invest 
in an extra measure of quality and service ... call Conoflow— 


Also Regular Product Line 
today! 











Qualified Representatives in all principal cities 


CONOFLOW SUBSIDIARY OF WALWORTH COMPANY 
CORPORATION 2100 ARCH STREET @®@ PHILADELPHIA 3, PA. 
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Fluid Transfer 


POTTERMETERS 


Complete flow control systems 

















In every industry where liquid flow information is required, 


Pottermeters have set new standards of accuracy and reliability. 


The only “bearingless” flow meter, the Pottermeter is 
unaffected by caustics, acids, corrosives and completely reliable 


even under extreme conditions of temperature and pressure. 





Potter engineering has solved many “impossible’ 


flow control problems. Maybe we can help you 


= 
POTTER AERONAUTICAL COMPANY 


Route 22, Union, New Jersey 
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Vibration of refinery compressor proves 


Look to RMC for Full-Line 
unshakable accuracy of RMC thermometer 
e y 0 omere instrumentation 
The RMC Thermometer shown in the photograph is con- 
stantly subjected to extreme vibration from the two-stage 
Synthesis Gas Compressor on which it is installed. This 
powerful equipment is used to compress a mixture of He and 
. ar ie = metically sealed dial cham- 
No from 400 to 3500 pounds at the Philadelphia Synthetic ' Son gute: deni, 
Ammonia Plant of The Atlantic Refining Company. ; e & tion—built for heavy duty 
/ service. What are your 
thermometer requirements? 


DIAL THERMOMETERS 


Iustrated here is a 6” 
dial thermometer with her- 


This particular job required a special thermometer that could 
withstand the constant and terrific vibration, and at the same 


time provide and maintain precise, accurate readings. Roch- 
ester Manufacturing Company promptly came up with the 
answer a silicone-dampened, bimetallic, angle-form RMC 
thermometer. And this is but one example of how RMC 
engineering skill provides instruments that meet the most 


PRESSURE SWITCHES 


This RMC Pressure Switch will 
stand heavy pulsating pres- 
sures, has close on-off dif- 
ferentials, maintains con- 
sistent cut-in, cut-out settings. 


demanding and exacting requirements. What are your pressure 


©1956 Rochester 
Manvfacturing Co., Inc, 


switch problems? 


TELL US YOUR REQUIREMENTS FOR DIRECT MOUNTING 
AND REMOTE INDICATING INSTRUMENTS, AND LET 
RMC ENGINEERING SKILL PROVIDE THE ANSWERS! 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 


LIQUID LEVEL; TEMPERATURE-.and PRESSURE INSTRUMENTS 


ROCHESTER MANUFACTURING CO., INC. 
38 ROCKWOOD STREET + ROCHESTER 10, N.Y. 
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NEW ALCOTWIN HEAT EXCHANGERS 
GIVE “BUILDING BLOCK” FLEXIBILITY, 
UNEQUALLED HEAT TRANSFER 


ALCOTWIN heat exchangers provide economi- 
cal, high performance in package form. Their 
double-pipe fin tubes, with a high ratio of 
extended surface, make them particularly 
adapted to water-cooled or vapor-heated 
services. 


Easily arranged and supplemented, ALCo- 
TWINS readily meet changing load and process 
requirements. Unlike conventional shell-and- 
tube heat exchangers, they never become 
obsolete. 


Standardized design of the ALCOTWIN allows 
custom selection of metallurgy for specific 
service, with the economy and availability 
provided by “off the shelf” standard parts. 


Complete data is available from any of 
ALCO’s sales offices. Or write P. O. Box 1065, 
Schenectady 1, N. Y., for brochure. 


ALCO LONGITUDINAL FIN TUBES 


Unequailed heat-transfer characteristics re- 
sult from the fused metal-to-metal bond 
between the “U” shaped fin channels and the 
tube. ALCo’s heliarc welding techniques pro- 
vide a continuous, even bond resulting in 
higher efficiency. 





ALCO 











ALCO PRODUCTS, INC. 
New York 


Sales Offices in Principal Cities 
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Girdler building *5,000,000 addition for 
B.F Goodrich Chemical Company =—~»» 


-~ 
abcap oo: 
: 


GREATLY INCREASED flow of Geon 
A polyvinyl chloride resins and other plastic 
compounds will soon be coming from 
B. F. Goodrich Chemical ¢ ompany s plant 
at Avon Lake, Ohio, Girdler—who engineered 
and constructed existing facilities — 
will act as general contractor for the 
expanded processing plant 

The plastic resins which are 
produced here are the raw materials 
for an ever-increasing number of 
products ranging from plastic pipe 
to Army ponchos, from truck 
tarpaulins tO circus tents, 

Naturally, Girdler feels proud of 
being entrusted with responsibility for 
this expansion project. Its a good 
indication that our experience and 
ability pay off in performance. Keep this 
in mind when you plan process plant 
expansion or mode mization and take 
advantage of our complete service and 
vast experience, too. Call or write 
for complete information. 


GAS PROCESSES DIVISION... Design, Engineering, 
Construction of Hydrocarbon Processing Plants, 
Gas Producing Plants, Chemical Plants. High- 
grade specialty Catalysts 

Offices: New York, San Francisco 


’ 
. VOTATOR DIVISION... Continuous Processing 
“The GIRDLER Company Apparatus for liquid and viscous materials. Design, 


Engineering, Construction of Edible Oi! Plan 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY & & uction of Edib il Plants 


LOUISVILLE 1, “ENTUCKY 


Offices: New York, Atlanta, Chicago, San Francisco 


THERMEX DIVISION...Dielectric Heating Apparatus 
for materials drying, baking, curing 
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to meet exacting lubrication standards, specify 


ENJAY PARANOX 


detergent-inhibitor additives 


When exacting lubrication standards must be met, you can depend on the 
Enjay Paranox group of highest-quality additives, famous around the world, 
for the right detergent-inhibitor to blend with every type of base stock 


Enjay has worked extensively with oil companies and leading engine manu 
facturers to develop lubricating oil additive formulations for military and 


commercial specifications. 


Let us put this experience and know-how to work for you. Write, wire 
. ‘ P i; ; 
or phone the Enjay Company — your only source of a complete line of additives Pioneer in 


ari s®) f ls 3 bricants. ' 
Paramins for fuels and lubrican Petrochemic als 


15 WEST Sist STREET, NEW YORK 19, N.Y. * Other offices: Akron, B 
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In the 


PINK 


of Condition 


CHAPMAN MOTOR UNITS 


We've done one thing for you. Chapman's Motor 
Units .. . for operation of valves, floorstands and 
sluice gates... are in the best of condition for ac- 
curate performance and longer, lower cost life. 
We've made them as you like them... simplified 
taken off all the fat. 


In fact, when you look at a ¢ hapman Motor Unit 


them... streamlined them... 


today, you can only find approximately half as many 


parts as on any other unit. 

This simplicity, combined with Chapman's tra- 
ditional ruggedness, means less trouble and lower 
maintenance over a longer period of smooth, accu- 
rate performance. 

How can you go wrong? With Chapman Motor 


Units, the simplified design . . . the sturdy construc- 


tion... mean no drift; less slash, accurate microm- 
eter-controlled limit switch for predetermined seat 
tightness; quiet motor driven operation at all 
times. All at the lowest overall cost. 

No trouble with operating positions. Operation 
is assured at any angle. Rugged stub-tooth gears 
need no grease or oil. No trouble with operating 
conditions. All units are weatherproof . . . steam 
tight. No trouble even with installations. When used 
with floorstands they are completely wired at the 
factory .. . ready to connect with your leads. Easy 
and simple to install. 

Get our new catalog Catalog 51... on 
Chapman motor units today. 


The Chapman Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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DEGREES 
FAHRENHEIT 


WESTON 


Averaging 
Resistance 
Thermometers 


Just flick the selector switch to the oil depth, 
press the button, and instantly read the average 
temperature of the oil in the tank. Time-saving 
and money saving . . . plus on-the-button accur- 
acy. Indicators can be mounted at the base of 
the tank, or at control points remote from the 
tank if desired. For multiple tank installations 
special tank selector panels are supplied. For the 
complete story on Weston Averaging Thermo- 
meters as well as on Weston temperature in- 
struments to indicate, record or control, consult 


PETROLEUM REFINE} 


For more data on advertised products, use Readers’ Service 


the Weston representative near you, or write 
direct to WESTON Electrical Instrument Cor- 
poration, 614 Frelinghuysen Avenue, Newark 5, 
N. J. A subsidiary of Daystrom, Incorporated. 


MOME 
ON, hy 
WESTON 


Cards, last page 
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Easy to Mix. Jus 


structions. Mixes 


Consistency of Mix is os workable os any Readily into 


ir cement mix 
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New ALUNDUM® 33-1 insulating 
castable...mixes and pours like 
concrete...protects to 3300F. 








A New Norton Refractory R 


oe ‘ Characteristics 
Now you can protect critical areas in your 


furnaces and other high temperature equip- seme , ES Re. paren 
ment to 3300°F with ALUNDUM 33-I insulating cunts veubua veDhe 
castable — a new, easy-to-install NORTON Initial S@t++++eee0, ood hes 

FIRE BOP cccccccccccoes eee ; : ~ +» 18-24 hes, 
Refractory Product. 


Chemical Analysis — AlsOs...... . Primarily 


33-I comes in dry form in moisture-protective SiOt. esse eee cease 2S ON% 
bags FesOs.. : cece reasnenO ae 


Maximum hot face temperoture. ; soccer 
33-I — You just add water according to in- Water added per 100 Ibs..... Approx. 2% gals 


structions. Mixes readily. GIA MEOcovcccecsssecesecccecece ‘ ; TTT 


33-I pours into any prefabricated form like 
a concrete mix. 


And... This newest Nort 
33-I insulates up to 3300°F. for maximum protect 


. F " ‘ . P ranae of uses. For further fact 
33-I is light in weight and monolithic in Seer 
structure. 





castable, write to NORTON COMPANY. Refract 
468 New Bond Street, Worce 
33-I saves down time for repairs. ative: A. P. Green f 


ries [ visior 
Canadian Represent 


ire Brick Ltd., ronto, Ontario 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


Typical Applications in Chemical Processing 


NORTON 


REFRACTORIES 


Engineered... R ... Prescribed 


Making better products. . . 
Insulation for high temperature reactors and 
icanaten, fo make your products better 
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Increase efficiency... reduce 
on your heat transfer equipment... 


Call an EFCO engineer today 


Capable EFCO mechanical engineers have the diversified 
experience, from hundreds of jobs designed to API-ASME or 
ASME Codes and TEMA specifications, to anticipate your 
individual heat transfer problems ... and to design job-rated 
heat transfer systems that will provide guaranteed perform- 
ance at peak operating efficiency, long life with low, trouble- 
free maintenance. 

Job-rated EFCO installations are efficiently handling 
pressures to 5000 psi. Equipment for your special requirements 

. minimum low to maximum high temperature services .. . 
can be successfully provided. 

Call an experienced EFCO engineer today and_ get 
guaranteed performance from your heat transfer equipment. 


, TK bi HEAT EXCHANGERS 
CAT , REBOILERS @ CONDENSERS 


ENGINEERS & te STEAM GENERATORS 
FABRICATORS, Inc. 


P. O. BOX 7395 
HOUSTON 8, TEXAS 


JACKET WATER COOLERS 


Rating, engineering design, fab- 
rication and servicing of all 
types of heat transfer equipment 
for the petroleum and chemical 
industries since 1938. 





fr 


: 
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HEAT TRANSFER SPECIALISTS FOR THE PETRO-CHEMICAL INDUSTRIES 


Sey) Pe 
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In many bolting applications involving high 
temperatures and high pressures, the choice of 
nut can make all the difference between eco- 
nomical service and premature failure 

To assist refinery operators in utilizing dif- 
ferent types of bolting, Bethlehem produces 
and stocks hexagonal nuts in four grades, each 
of which meets the requirements of ASTM 
specification A-194. Bethlehem nuts are top- 
quality nuts in every way. They are tapped to 
Class 2B fit, and are made in all sizes from % in. 
to 2 in. 

Perhaps you may have a question or two 
about the type of Bethlehem nut which would 
be best to use with a Bethlehem carbon or alloy 
stud. If so, all you need do is write or phone the 


nearest Bethlehem sales office 


September, 1956—PertrroteumM Rerini 


BETHLEHEM NUTS COME IN FOUR GRADES 
Grade 1. Made of low-carbon steel, this nut is suitable for non-critical applica- 
tions, as well as installations involving moderate temperatures. Carbon 0.15 min, 
phosphorous 0.05 max, sulphur 0.05 max. Brinell hardness is 120 min. 


Grade 2. A medium-carbon steel nut, intended for use at moderate tempera 
tures and pressures. Carbon 0.40 min, phosphorous 0.05 max, sulphur 0.05 max 
Brine'l hardness is 160 min 


Grade 2H. Quenched and tempered. An excellent nut for high temperature, 
high pressure service. Carbon 0.40 min, phosphorous 0.05 max, sulphur 0.05 max 
Brinell hardness 248 to 352. 


Grade 4, A heat-treated nut, made of molybdenum steel. Ideal for unusually 
severe conditions of temperature and pressure. Also for sub-zero work, as it 
has minimum Charpy impact value of 15 ft-lb down to —150 F. Carbon 0.40 
to 0.50, manganese 0.50 to 0.95, phosphorous 0.04 max, sulphur 0.05 max, 
silicon 0.15 min, molybdenum 0.20 min. Brinell hardness 248 to 352 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 
On the Pacific Coast Bethlehem products are sold Bethlehem Pacific Coa 


Export Distributor fJethile cel bxg Cont 


THLEHEM 


STEEL 
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with this Cooper-Bessemer compressor 


“CLEAN HYDROGEN” 
for Gulf Oil 


| Another Example : 
Lf ficient Power | 
| 


at Lower Cost 


Cooper-Bessemer motor-driven compressor 
rated 200 hp at 397 rpm, efficiently 
handles the compression of hydrogen gas 
in Gulf Oil's, Port Arthur refinery 


GAS - DIESEL - GAS-DIESEL ENGINES 


in Fran ; Houston, Dalla Greaqgaton, | rele anetete le 1, Te» 











@ In the Port Arthur, Texas, refinery of Gulf Oil Cor- 
poration, non-lubricated cylinders in a 200 hp Cooper- 
Bessemer compressor prevent any trace of oil from 
entering the gas stream. What could be more simple . . . 
eliminate lubricating oil and you eliminate any pos- 


sibility of contaminating the process. 


These perfected cylinders offer the same trouble-free 
service that has long been standard when Cooper- 
Bessemer compressors are on the job. Operating against 





To maintain purity in ethylene production, 
this M-Line compressor is equipped with 
non-lubricoted cylinders. Note the neat, 
compact arrangement of this “open air’ 
installation 


hy Coop 


Tulsa Shreveport 


Louis Los Angeles 





>>! 


micro-smooth, hardened cylinder liners, 22!/,” diameter 
aluminum pistons with carbon rings require no lubrica 


tion whatever. 


For high efficiency regardless of pressure or volume, 
for compactness, and low maintenance, ¢ ooper Bessemer, 
as usual, offers the best return on your investment 
dollar. Write The Cooper-Bessemer Corporation, Mount 


Vernon, Ohio, for additional information 


















r-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA 


Chic ago 


See how straight 
reciprocal drive 


See how Hills- McCanna 
eliminates major metering pumps can 
replacement part VELL meet your exact 
problems. SEE H  @ ] WA requirements. 


a 
PUTS nen Like IN YOUR 


WATER TREATMENT SYSTEM! 


See how Hilis- McCanna 
design gives you greater 
dependability, accuracy 
and longer pump life. 


SEND FOR THIS NEW FACT-FILLED BOOKLET NOW! 


Here's useful information to help you get . 

more from your present water treatment 

system ...to help you in the selection of 

the proper metering pump for your partic- 

Vitelaes le) elifer-)dlela mame Malt wm elle mm Pad el-lelc Mm olele) 41-3 

is complete with technical information, in- 

Stallation drawings, tables of capacities and 

pressures, and pump construction recom- 

mendations for metering alltypes ofliquids. ; oe. 
It's like having a consulting engineer at oe v4 


your fingertips! Write for your copy now! cs” 


WITS VEBANMA SUPA 


t, Chicago 18, lilinois 


METERING AND PROPORTIONING PUMPS + DIAPHRAGM VALVES 
FORCE FEED LUBRICATORS +- MAGNESIUM ALLOY SAND CASTINGS 
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PROVEN 
BY PERFORMANCE 


INVENTA-VULCAN 
UREA PROCESS 


Sohio Startup 
According to Plan— 


Smooth and Successful 


The first Inventa-Vulcan urea plant in the 
United States is now on stream. This new 
plant was designed and built by Vulcan En- 
gineering Division—licensors of the Inventa 
Process in the U. S. and Canada—for Sohio’s 
$17,000,000 petrochemicals installation at 


Lima, Ohio 


Within six hours after startup high quality 
urea was produced, Ease and reliability of 
operation were demonstrated. Startup pro- 
duced first urea solutions and then prills for 


agricultural purposes exactly as planned, 


Corrosion, traditionally present in urea syn 
thesis, was conspicuously absent, as were 
clogged lines and contaminated product, No 
significant problems were encountered and 
the plant moved quickly and smoothly to 
full capacity 


‘* 


VULCAN 


The Inventa Process has been commercially 
successfull in Switzerland for more than six 
years in tonnage production of urea of plas- 
tics and pharmaceutical grades. Additional 
details about the Inventa-Vulcan Urea Proc- 
ess may be had by writing to the Vulcan 
Engineering Division. 


ay i 
VULCAN ENGINEERING DIVISION 


VULCAN 


September, 1956 
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AEROLUBE 93-C 


ZINC DITHIOPHOSPHATE 


Fights Wear...cuts engine repair 


Test-engine valve lifter above 
was protected by oil containing 
AgenoLune 93-C Zine Dithiophos- 
phate, Badly worn valve lifter below 
received ordinary lubrication 








Most of the new cars today are delivered with zine dithiophos- 
phate in the initial fill or “break-in’’ oil. 

The reason? Major automotive manufacturers have found zine 
dithiophosphate the most effective wear inhibitor, particularly in 
the valve train mechanisms of modern V-8 high-compression Soe 
engines. \ ; = 

Cyanamid’s AEROLUBE 93-C is a zine dithiophosphate specially 
modified to give superior antiwear characteristics. It also controls oil 
oxidation and checks formation of oil-insoluble sludges and var- —. —re NANMID _— 
nishes. It retards formation of peroxides and organic acids that 
corrode cadmium-silver and copper-lead bearings. AMERICAN CYANAMID COMPANY 











Very light in color, compatible with all lube oil stocks and REFINERY CHEMICALS DEPARTMENT 
other additives, AEROLUBE 93-C may be used alone for API 30 Rockefeller Plaza, New York 20, N.Y 
Service MM and initial fill requirements, or with detergents such . Aiea tge 
as AEROLUBE 90 for heavy-duty formulations. 











Whether you are formulating lube oil for initial fill or day-to- 
day service, try AEROLUBE 93-C Zine Dithiophosphate for better in Canada: North American Cyanamid Limited, Toronto and 
control of wear, oil oxidation and bearing corrosion. Mentree! 
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At last...the solution to 


— «yeally Tough 


Sub-micron fumes are the really tough 
gas cleaning problems. These fumes can- 
not be economically or effectively con- 
trolled by conventional cleaning devices. 

However, the Chemico P-A Venturi 
Scrubber is proving its success in solving 
these really tough problems in more 


than 150 commercial installations and 
in more than 70 pilot investigations, 


The table lists some of these com. 
mercial installations. All of these really 
tough problems and many more are 
being solved with complete satisfaction 
to users of P-A Venturi Scrubbers. 





PROCESS 


Incinerator—Flue Fed 
Incinerator—Sodium Disposal 
Incinerator—Industrial 
Dry Ice & CO» Plants 
CO >» Gas for Process 
Boiler Flue Gas 
Enamel Frit Furnace 
H .SO , Concentrator 
Copperas Roasting 
Cobalt Ore Roasting 
Chemico Wet Type Acid Plant 
Chloro-Sulfonic Plant 
Phosphoric Acid Plant 
Phosphoric Acid Concentrator 
Phosphor Copper Furnace 
Smelting—Non-Ferrous 
Blast Furnace 
Reverb. Furnace 
Comb. Blast & Reverb. 
Brass Furnace 
Ajax Furnace 
Steel Plant 
Oxygen Steel Process 
Blast Furnace 
Zinc Sintering 
Wood Distillation 
Na .2SiF « Dryer 
Iron Chloride Concentrator 
Unknown 
Lime Kiln 
Detergent Spray Dryer 
Furfural Residue Burner 
Nodulizing Kiln 
Aluminum Pot Lines 
Carbide Furnace 
Asphalt Plant 





DUST OR FUME 


Fly Ash 

Na,.O 
Radioactive Dust 
Amine Recovery 
Fly Ash 

Fly Ash & SO2 
Dust & HF 
H.SO, 

H SO 4 

H.SO, 

H.SO, 

H.SO, 

H;PO, 

H;PO, 

H;PO, 


Lead & Organic 
Lead Compounds 
Lead Compounds 
Zinc Oxide 
Beryllium Fumes 


Iron Oxide 

Coke & Iron Oxides 
Zinc Oxide 

Tar Products 

SiF , & Dusts 
FeCl, & HCL Mist 
Carbon Black 
Lime & Na,O 
Chemical Fume 
Fly Ash 
Manganese & Lead 
Tar Fog, Fluorides 
Metal Oxides 
Rock Dust 


INSTALLED 
CAPACITY CFM 


32,000 
9,000 
6,000 
72,400 
500 
4,300 
11,900 
49,800 
34,250 
65,000 
41,000 
600 
91,900 
194,000 

15,000 


12,000 
23,500 
7,000 
7,500 
4,000 


140,000 
788,000 
75,000 
3,500 
700 
40,000 
1,700 
18,000 
250,000 
36,000 
25,000 
40,000 
1,000 
80,000 





Write to our P-A Sales, Department for Bulletin M-102 describing the simple Ss 
operating principle of the P-A Venturi Scrubber, and Bulletin M-103 explaining 
its metallurgical fume applications in the stcel industry 


CHEMICAL CONSTRUCTION CORPORATION 
ONS 


ae ‘5 
<a yy 


September, 1956—DPetrRoLeUM REFINER 


525 WEST 43rd STREET, NEW YORK 36, N.Y. 
Technical Representatives Throughout the World 


Telephone LOngacre 4-9400 
Cable Address: CHEMICONST, N. Y. 
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Problem: Lengthen time between | 
turnarounds... 


a t-lf-1-Ie co] mele letilo) sme 





Solution: Ljungstrom’ Air Preheater 


With a Ljungstrom stills stay on stream at 
months longer, because preheated air mixes more thor 
oughly with fuel. More complete combustion greatly re fore, why 
slag forming material. You generate higher flame 
temperatures, increase heat-transfer rates 

That’s why four of 
do the work of five 
unit’s 


top capacity to throw away can be used 


through put Is consistently 
. product quality 


s higher. You can see, there 
a Ljungstrom is paid out in nine months or le 
For more complete details on what the Ljungstrom Air 
Preheater for for an the heat 
re attainable in fuel burning equipment 
Air Preheater Corporation 


improved 


duc CS 


can do you analysis of 
your present processing units 


With Ljungstrom Air Preheater 
output can increase as much as 25 Example 
pipe still in an eastern refinery went from 


to 18/20,000 barrels after application of 


can overy benefits 


3 eA h call or write T he 

Qjne 

12,000 barrel 

a Ljungstrom 
How fast is “WRITE OFF”? 

Ljiungstrom has many 

20 in fuel 


for 


Wherever You Burn Fuel, You Need Liungstrom 


The Lijungstrom operates on the continuous regener 
other advantage \ ou save up to ative counterflow principle. The heat transfer surfaces 
furn , ton i mo} " in the rotor act as heat accumulators 

“hace design s wre economical, 


fuels 


As the rotor 


with 
I revolves, the heat is transferred from the waste gases 


no need convection surfaces many you 


used 


The Air Preheater Corporation 





to the incoming cold air 


60 East 42nd Street, New York 17, N. Y 


How to simplify 
control problems 


Keep systems flexible, carry small 
inventory, cut maintenance cost with 
the Bailey Building Block Method 
of instrumentation and control. 


What is the Bailey Building Block Method? It’s using stand- 
ardized Bailey measuring, transmitting, and controlling 
components and combining them into any system you need, 
Components can be added as needed . . . removed and reused 
elsewhere . . . recombined into another system when the 


need changes. It’s flexibility plus! 


It’s all based on the simple fact that a Bailey instrument or 
control component doesn’t care if the measured variable is 
steam flow, tank level, or tower temperature, to pick just 
three «¢ xamples. System com ponents— transmitters, receivers, 
relays, selector stations, power units—are standardized for 


multi-purpose use. 


A spare component can be used in any one of many systems. 
Gone are delays waiting for shipments of special parts. Gone 
are large inventories of spares and parts. Simplified is the 


training of men for maintenance. 
RECEIVER 


There are many exclusive features and advantages of the in- 
dividual components used in the Bailey Building Block Meth- 
od, And there’s much more to the Building Block story itself. 


For further details, call our local district office or write us at 
Cleveland. Our engineers will be glad to prove how the Build- 
ing Block approach will save you money and simplify your 


instrument and control problems. 


CONTROL RELAY SELECTOR STATION POWER UNIT 


BAILEY METER COMPANY 


1043 IVANHOE ROAD, CLEVELAND 10, OHIO 


BUILDING In Canada — Bailey Meter Company Limited, Montreal 


BLOCK | 
| 





METHOD RESULTS IN: FLEXIBILITY, SIMPLICITY, ECONOMY 


For more data on advertised products, use Readers’ Service Cards, last page 








LECTRO-CLAD’ 


rademar 


Nickel Plated Steel Plates 


will give it to you 


Yes, you can get low-cost, yet effective pro- 
tection against contamination and corrosion 
with all these chemicals...and many more! 

Effective in heavy industrial applications 
where the corrosion rate does not exceed 
0.0015 inches per year, CF&l LecTro-CLApD 
Nickel Plated Steel Plates successfully com- 
bine the corrosion and contamination resist- 
ance of nickel and the economy and strength 
of carbon steel. 

That’s because CF&I LecTRO-CLAD is made 
by the Bart Process, which consists of elec- 
trodepositing a heavy layer of 99% pure 
nickel on a carbon steel plate. This process 
results in a permanent bond between the 
nickel and the steel base. The nickel plating 


is customarily supplied in the 8-10 mil range; 
however, it can be plated up to 15-20 mils, 
if specified. 

What’s more, CF&l LecTRO-CLAD Nickel 
Plated Steel Plates are easily fabricated with- 
out costly special equipment. Just use regular 
shop equipment and bend it... weld it... 
roll it—the protective nickel layer will not 
check, spall or flake! 

Ask our nearest sales office for the com- 
plete story on economical, effective, easy-to- 
fabricate CF&I LectTro-CLAD Nickel Plated 
Steel Plate today. Wickwire Spencer Steel 
Division, The Colorado Fuel and Iron 
Corporation, P. O. Box 1951, Wilmington, 
Delaware. 


*NICKEL PLATED BY THE BART LECTRO-CLAD PROCESS 


For more data on advertised products, use Readers’ Service Cards, last page 














with these chemicals? 


Assembling a tank fabricated from CF&! LECTRO-CLAD Nickel Plated Steel Plates. 


Claymont Steel Products 


Products of Wickwire Spencer Steel Division «+ The Colorado Fuel and Iron Corporation 


Albuquerque - Amarillo - Atlanta - Billings - Boise - Boston + Buffalo + Butte + Casper - Chicago « Denver + Detroit - £1 Paso - FI. Worth 


* Houston ~ Lincoln (Web Los Angele 
New Orleans - New York - Oakland - Odessa - Oklahoma City - Philadelphia 


+ Phoenix + Portland + Pueblo - Salt Lake City - Son Francisco 
CFS! OFFICE IN CANADA: Toronto CANADIAN REPRESENTATIVES AT: Edmonton + Calgary 

OTHER CLAYMONT PRODUCTS 
Stainless-Clad Plates « Manhole Fittings and Covers + Large Diameter Welded Steel Pipe + Fabricated 
Steel Parts « Flanged and Dished Heads-« Alloy Steel Plates + High Strength Low Alloy Steel Plates 


* Seattle + Spokane + Tulsa Wichito 
Vancouver « Winnipeg 


her 1956 1) For more data on advertised products, use Readers’ Service Cards, last page 













HEAT EXCHANGERS 


FOR THE PETROLEUM, CHEMICAL, AND PROCESS INDUSTRIES 


DESIGN + REPAIR + FABRICATION 


Your inquiries are cordially invited. 


EXAS METAL FABRICATING CO. 
BOX 7567 - HOUSTON 7, TEXAS 


rye ya 

















ONE MAN | can operate this 


giant orifice fitting! 





Over eight feet high and weighing five tons, this 
30”, 600 Ib. ASA Commercial Type CS Orifice 
Fitting can nevertheless be operated easily and 


safely by one man 


The 4600-lb. upper chamber swings out 
smoothly by turning the handwheel, No ladders 
or platforms are required, as the crank-operated 
orifice plate carrier is lowered within easy reach 
of the operator 


This giant fitting will be installed in a 
transmission line for delivery of gas from Texas 
and New Mexico to California, At 1440 psi line 
pressure, it is capable of metering 1% billion 
cubic feet of gas per day at maximum capacity 

a volume great enough to supply 3 million 
homes, or a population of 834 million people 
his is more than the average daily requirement 
of all the people and industry in Los 
City and County combined 


COMMERCIAL type CS orifice fitting... 


for large-diameter gas and oil transmission lines 








For controlled metering on oil and gas production, transmis- 
sion and gathering lines, there is a Commercial Orifice Fitting 
for every application. 

TYPE CN—Chambered, Bonnet e, available in 

to 20”, 125 to 2500 Ib. ASA 


TYPE CS—Chambered, Swinging 
24” and larger, 125 to 600 lb. ASA 


DEADLINE FITTINGS includ 
bolted covers, size 2” to 24”. 125 to 600 Ib 
with Pin-Locked cover zes 2” to 24”, 600 to 2500 
and Type D-600, with stud-bolted cor in sizes 2” 1 
te 600 Ib ASA 
Commercial Orifies 
ur Refinery or ¢ ompo 


COMMERCIAL IRON WORKS 


2424 Porter Street 
LOS ANGELES 21, CALIFORNIA 
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Weve written 


a NEW 


Our printer has just delivered 
to us a brochure which gives a 
little of the history of our 
Company and is liberally illustrated 
with pictures of completed 
projects. If you are part of the 
management team in the refinery, 
chemical plant, ore processing, 
secondary recovery or gas 
processing industry, we believe you 
will be interested in seeing this. 
| i 
Just have your secretary drop 
us a line on your company 
letterhead and a copy will be 
forwarded to you promptly. 


A DIVISION of VITRO CORPORATION of AMERICA 


NEW YORK TORONTO 


PETROLEUM REFINI 
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You and I both belong here! After all, there wouldn't be any 


busy highways without us! I’m a secretary to a land man. You may be anything from a 


driller to a board chairman. Between us we helped keep over 50 million cars on the road last 
year. People used them for fun, convenience, business. Remember that, the next time you hear 
unfair criticism of us oilmen. We’ve got lots of facts on our side. Let’s speak up and make 


. {!] 
the facts known! SHELL OIL COMPANY net 
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Typical fittings and piping layout 
of coils in a charge heater. 


of 
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SEAMLESS 
Muliipale. Ovatet= 
FITTINGS 


MARK PROGRESS 


LADISH 


DESIGNED 90° AND 45° ELBOWS 


PATENT 
PENDING 


Special die-forged Ladish 90° Re- 
ducing Heater Elbow provides a 
lower cost, easier to make up, final 
outlet and end closure. Obsoletes 
expensive, heavy-volume fillet weld 
required on straight blank-off design. 
Pressure drop is minimized and flow 
efficiency improved. Residue collect- 
ing pockets and stress risers at critical 
locations are eliminated. Provides 
ample clearance between fittings for 
ease of installation and more ex- 
pansion allowance. 





Ladish forged 45° Side Outlet Elbow 
effects positive savings in time and 
cost over the undesirable miter joint 
otherwise necessary. Eliminates time- 
consuming angle cutting and welding 
—then scribing, torching and nozzling- 
in of outlet directly over miter joint. 
Only two, easy-to-make circumferen- 
tial butt welds required . . . deposi- 
tion of weld metal at this critical 
juncture is minimized. 





IMPROVE FLOW EFFICIENCY 
... SAVE PIPING 

ERECTION COST IN 

HEATER INSTALLATIONS 


SEAMLESS Multiple Outlet Fittings developed 
and produced by Ladish... offer you significant 
design advantages and installation and opera- 
tional economies, 


Only simple circumferential welds are re- 
quired to join the integral outlets to heater 
tubes. Expensive nozzling-in and reinforcing 
operations are eliminated, 

Ladish 90° Reducing Heater-Elbows and 45 
Side Outlet Elbows used in combination with 
Ladish Seamless Multiple Outlet Fittings further 
cut installation costs...improve both design 
and flow efficiency. 


These fittings are manufactured in a wide 
range of sizes and material specifications to the 
same rigid metallurgical and manufacturing 
standards which distinguish Ladish Controlled 
Quality Fittings. 





(a 


THE COMPLETE ( Omdeotled Cuately FITTINGS LINE 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


illustrated here are typical combinations of Ladish 
Multiple Outlet Fittings, 90° Reducing Heater 
Elbows and 45° Side Outlet Elbows produced to 
meet design requirements for heaters with varying 
flow cycles. 


Ladish streamline design simplifies in- 

staliation, improves flow efficiency and 
assures ample expansion allowance be- 
tween coil sections. 


Obsolete miter joint construction leaves 
insufficient space between coil sections, 
complicates installation, restricts expansion. 


LADISH CO. 
Cudahy, Wisconsin 


We're interested .. . have Ladish representative 
call to discuss our application. 


Name 
Company 
Street 


City 





Standard asphalt research helps bring taxpayers 
miles of paving for the cost of 2 








Progress in the West means 
b/. - } Ro 
é, get there aster, u en ou : | 
of aturdy and resilient a phalt bay di eae 
CROWDED HIGHWAYS waste motorists’ time—and lives. ‘er es 
lo build more miles of better roads at lowest cost, highway engi- : 


neers turned to asphalt paving for 85°% of the nation’s roads. They 20,000 miles of additional 
find asphalt costs 30 to 50¢% less than other pavements. It lasts highway construction by 1965 


1956 


longer, reduces headlight and sunlight glare, provides noiseless, 
comfortable driving. To help meet the nation’s highway needs, 
Standard* has expanded its asphalt production across the coun 
try, now operates nine asphalt refineries. 


1965 


Our scientists work with highway engineers on improved construc- 
tion techniques which save millions of your tax dollars each year. 
This means more and better roads, to serve a nation on the move. 











through & Standard’s whe Al y-« oned thsidiary, American Bitumuls & A phe lt Cre 


STANDARD OIL COMPANY OF CALIFORNIA 


Ragid puts petroleum progress to work for you 


more data on advertised products us 





years ago and 14 years 
y the first Practical Wireless was invented 


V7 


Reeowern~, 


was making individualized petroleum equipment 
There’s no substitute for experience —the time and the skill it 
takes to manufacture individualized petroleum equipment which 
saves trouble and expense for petroleum refiners. 





For 75 years KOVEN has produced 
just this kind of equipment—effi- 
cient, low-cost equipment fabri- 
cated to exact specifications — 
thereby helping countless proces- 
sors to achieve fast, economical 


KOVEN asks you to investigate. 
You can do it by simply sending 
for Bulletin #550, and either call- 
ing or writing for a consultation 
with a trained representative. Do 
it today. There's no obligation. 


production. 


X-RAY INSPECTION FOR 
QUALITY CONTROL 


KOVEN equipment in all metals and 
alloys includes: High pressure vessels 
built to A.S.M.E., A.P.1. Codes; extrac- 
tors; mixers; stills; kettles; tanks; stacks; 
breechings; hot transfer lines; light and 
heavy fabricated piping and plate ex- 
haust ducts. Shop and field erected 
storage tanks to 2 million gallons. 
High vacuum testing on liquid oxygen 
storage tanks. 


SPECIALISTS IN INTRICATE 
FABRICATION USING: 
e STAINLESS i 





/ 
ALL CLAD MATERIALS 


Fabrication to all 


Stainless Steel T . 
n ower ASME. 


ee 


a Oe@Sye FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 








L. O. KOVEN & BRO., INC. + 154-P OGDEN AVE., JERSEY CITY 7, N. J. 
PLANTS JERSEY CITY, N. J. * DOVER, N. J. * TRENTON, N. J 
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...your low-cost key to high octane 


ATLANTIC 


Atlantic’s Catalytic Reforming Process continues to prove 

its ability in giving superior results on a broad 

variety of feed stocks. Catforming’s simplicity brings savings 
through increased efficiency every step of the way— 


actually eliminating many profit-robbing intermediate steps. 


Regardless of the volume of your charge stock, 
Catforming deserves your attention. One major reason 
that Catforming has “proved out” commercially is 
attributable to Atlantic’s broad experience in all phases 


of petroleum refining and processing. 


We invite your inquiries on Catforming. Write or wire 
The Atlantic Refining Company, Research and 
Development Dept., P.O. Box 8138, Philadelphia 1, Pa. 


it’s the CATALYST that counts 


For more data on advertised products, use Readers’ Service Cords, last page PETROLEUM REFINE! 





W. K. MITCHELL & CO., INC. 
nasbueens Philadelphia 46, Pa. 


MITVCHEL[ PIPING 


PIPING FABRICATORS AND CONTRACTORS 


WESTPORT JOINT 
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iscover for yourself...the herent 
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World's largest HOUDRiFLOW 
Catalytic Cracking Unit Went on 
Stream June, 1955 at Sun Oil Com- 
pany’s Marcus Hook, Pa, Refinery. 


For more data on advertised products, use Readers’ Service Cards, last page 





economies of Houdry Processes 


YEARS AGO—after 13 years of fundamental research 
Z Houdry Process Corporation pioneered the first com- 

mercially practicable catalytic cracking unit, as well 
as the first natural and synthetic cracking catalysts. This re- 
sulted in important and far-reaching changes in the petroleum 
processing industry. Since that time, through continuous 
research and extensive commercial experience, Houdry has 
developed other processes and catalysts that offer refiners many 
inherent economies and better products. 


Research, Engineering and Technical Services 


Houdry scientists carry on a continuous program of research 
related to catalysis, processing and equipment. Houdry engi- 
neers assist refiners in the planning, operating, maintenance 
and profitable exploitation of their processing facilities. Subse- 
quent service to licensees may include continuing plant surveys, 
application of design studies, direct assistance with operating 
problems and studies of changes in processing schemes required 
to meet changing crudes and products. 


Catalyst Manufacturing and Marketing 


The Chemicals Division of Houdry manufactures synthetic 
silica-alumina catalysts and a line of extremely hard alumina 
base catalysts, plus other special types. In 1956, a new 
pelleted kaolin cracking catalyst was introduced for marketing. 
Houdry’s long experience in catalysis permits integration of 
catalyst performance with specific application requirements. 
The Chemicals Division also produces pelleted type catalysts 
to specification, and develops catalysts for special needs, 


HOUDRIFLOW Catalytic Cracking Process for the highest 
product yields at lowest costs 


The nouprirLow Process is outstanding for its high yields of 
gasoline and high liquid recoveries with accompanying low 
coke and low dry gas yields. Houprirtow’s simplified design 


NUH 


PROCESS CORPORATION 


September, 1956—Perroui 


For mors 


affords flexibility in the choice of operating conditions and 
types of charging stocks to be processed. The integration of 
the reactor and kiln into a single vessel makes it necessary to 
lift the catalyst only once and requires a smaller ground area 
for the installation of a unit of a given capacity. 


HOUDRESID Catalytic Cracking Process for catalytically 
cracking the bottom of the petroleum barrel 


The noupresip Process eliminates the production of heavy 
residual fuel by making it practical and economical to catalyti- 
cally crack the bottom of the petroleum barrel. This refinery- 
proved, continuous moving bed process converts reduced 
crudes into exceptional yields of high-octane gasoline and light 
distillate fuel. The process is well adapted to the use of synthetic 
or natural clay catalyst, and to the charging of a wide range 
of reduced crudes. 


HOU DRIFORMING Catalytic Reforming Process for maxi- 


mum yields of aromatics or highest octane fuel 


The nouprironminc Process assures maximum yields of high 
octane fuel and aromatic concentrates from straight-run naph- 
thas. By utilizing a dual-function catalyst, HOUDRIFORMING pro- 
vides complete flexibility for producing aromatics or motor 
gasoline, The process is continuous and non-regenerative, 
However, for flexibility of operation the catalyst can be re- 
generated in place. 


HOUDRY ISO-PLUS Catalytic 


reforming low-octane naphthas into 100-octane gasoline 


Reforming Process for 


The Houpry 180-PLUS Process reforms run-of-the-refinery, low- 
octane naphthas into gasolines with octane ratings in excess of 
F-] clear. Variations of the tso-pLus Process yield from 86% 
to 91% of naphtha charge stock into L00-octane gasoline. 


HOUDRY DEHYDROGENATION Process for single-step 
production of butadiene from normal butane 


The HOUDRY DEHYDROGENATION Process is the only commer- 
cially-proved, single-step process for the production of either 
butylenes or butadiene from low cost butane. This process is 
alsu applicable to the production of propene from propane 
and isobutene from isobutane. 


For further information on Houdry processes, services or 


catalysts, write to Houdry Process Corporation, 1528 Walnut 
St., Philadelphia 2, Pa. 


data on adver 
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Unit started up 
immediately... 


Down only S days 
in 8 months... 


Operating at 79% 
conversion... 


Output 10% above 
design rating... 





Champlin’s Orthotliow’ Proves itself 


FLUID CATALYTIC CRACKER 


When Champlin Refining Company 
became part of The Chicago Corpora- 
tion, up to $10 million was invested 
in a modernization program to expand 
capacity and raise octane level of its 
Enid, Oklahoma refinery. A major 
factor in minimizing initial cost of 
these facilities, and getting them on 
stream quickly and efficiently, was an 
Orthoflow Fluid Catalytic Cracker. 
Designed and built by The M. W. 
Kellogg Company for a fresh feed 
capacity of 9,000 BPD, and total 
throughput of 13,500 BPD, this 
Orthoflow also promises minimum 


ule, and went on stream without 
trouble immediately on completion. 
Within a month of initial operation, 
the unit fulfilled the Kellogg guaran- 
tees and was accepted. It operated 
continuously for 3 months, when re 
pairs on the lube oil pump required a 
shutdown. This also permitted com- 
plete inspection of the interior of the 
Orthoflow, and reassured Champlin 
that the unit’s lining and general con 
dition were excellent. After 5 days, 
the unit was back in service, and ran 
without interruption for 5 months 
Total time in service at this writing 


10°), above original design capacity. 

The Champlin unit is one of seven 
teen Orthoflow Fluid Cat Crackers 
engineered or erected by The M. W. 
Kellogg Company for leading refiners 
throughout the world, with through 
put capacities ranging from 3,500 
BPD to 102,000 BPD. The trend 
toward this vertical-design cat crack 
er is graphically explained in a full 
color, 15-minute animated movie 
tefiners interested in seeing this film 
n their offices can make arrange 
ments by contacting M. W. Kellogg. 


*Trademark of The M. W. Kellogg Company 


maintenance. % months 
The Orthoflow was erected by 


Total time out: only 0 
days! The Orthoflow is now operating 
M. W. Kellogg well ahead of sched- at 79°), conversion rate, and about 


Refinery Process Division 


THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Com pany LAd., Torontoe Kellogg Inter nattonal (or p., Londone Kellogg Pan AmerteanCor > 


octete Kellogg, Parts e Companhia Kellogg sstlet ¢ de netro @ ¢ “pan ellogg de Veneruel 
For more data on advertised products, use Readers’ Service Cards, last page 
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J+] TANK SHELL FLOATING ROOF 


xt WEATHER SHIELD ] 





| SCUFF BAND 








THE SECRET OF A 
GOOD FLOATING ROOF: TUBESEAL 


SP 
NO ROOM FOR VAPORS 


ale 


ote 
NO EVAPORATION 
NO FIRES 


MINIMUM CORROSION 
































Because there is no space in a HAMMOND TUBESEAL FLOATING ROOF, where 
vapor can form, jet fuels and other volatile products can be stored with assurance 


that evaporation and fires cannot take place and further that corrosion will be kept 
to a bare minimum. 





THE HAMMOND TUBESEAL LICENSES A 

The most efficient and positive seal known: Sinden ite VAILABLE 
SEAL believe that 

maintenance - climate proof - ant economy factors 

non-corrodible « can operate to bottom 


no moving parts * no mechanical 


of tank or above the top «no vapor 
space below the seal - entire 
circumference has tight seal under 
pressure at all times. 


ask for Bulletin TS 


) » 

AL ) ’ | 

WARREN and BRISTOL, PA. * PROVO, UTAH * CASPER, WYO. * BIRMINGHAM, ALA. 
Sales Offices: 

BOSTON 10, MASS. « NEW YORK 20, N.Y, + CINCINNATI 2, OHIO + CHICAGO 3, ILL. + WARREN, PA. 

BRISTOL, PA. + ARLINGTON, VA. + GREENVILLE, S. C. + BIRMINGHAM, ALA. + SAGINAW, MICH 


SAPULPA, OKLA. + PROVO, UTAH + CASPER, WYO. + LOS ANGELES 57, CALIF. « HAVANA + MEXICO CITY 
“TIPSA,” BUENOS AIRES + CAIRO, EGYPT + PORT-AU-PRINCE, HAITI + LIMA, PERU 


Licensees: CALIFORNIA, CANADA, ENGLAND, BELGIUM, GERMANY, ITALY, FRANCE, JAPAN 


‘ 
) 
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This is it... 


— 


reams! 


1 


Capacity: 4" to 2” pipe; 


V4" to 2” bolts or rod. 


= 
~ 


he! 


(A 
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“Threaded Pipe—It's Tight 
it's Best—Costs Less” 


500A with SPEED CHULA « «more clean smooth threads 


with less work ...a real work-saver in your refinery 


New type wrenchless Speed Chuck 
operates easily, quickly, guaranteed 
to grip pipe or rod tightly —forward, 
reverse; jaws have replaceable in- 
sert teeth for longer life . . . Inde- 
pendent die heads, cutter, reamer 
swing up out of way when not in 
use; you can chuck pipe easily from 


FRITAAID Bench Yoke Vise 


RitaID> 
Cutter 


front. All quick-opening die heads 
—any combination of sizes to meet 
your needs, Quadri, Dual or Mono 
heads for 's”’ to 2” pipe. . . quick size 
change right in machine... Power for 
geared tools to 12’’. Many other effi- 
cient worksaver features. See it, try 

.. buy it—at your Supply House. 


RiGaib> 
65R Threader 


dé 


RICDID OOR Threader 


.: 


The Ridge Tool Company, Elyria, Ohio, U. S&S. A. 
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GUN APPLICATION—For many installations, TROWELLING—This method is preferred for some 

Harbison-Walker castables are used to best advan- applications and the excellent working qualities of 

eT Ue a ed es a ea Harbison-Walker castables make fhem easy to use 
and to secure uniform durable linings. 


For refractory linings that last longer... 
specify HARBISON-WALKER 


Used together as illustrated, these two Harbison-Walker castable 
refractories form a lining that withstands the erosion, tempera- 
tures and pressures of refinery units, and provides highly effective Cross-sectional view shows H-W 56 
4 s . Ligh ight (insul n ‘ bi 
insulation that reduces heat losses. Both products are particularly Lege ofl mecca onag ie ipso 
A : : = 2 - next to the regenerator shell, with 
suited for service in catalytic cracking regenerators, reactors, H-W Extra Strength Castable super 
y . ° ry’ d for h rki inin 
catalyst feed lines and other units. They can be trowelled, poured ee ee ee 
~ : : : m where its high strength, excellent 
like concrete, tamped or applied with air guns. erosion resistance and low coeffi 
Write for complete information about these refinery-proved 
Harbison-Walker castable refractories. 


cient of expansion all contribute to 


long service life. 








Harbison-Walker Refractories Company 


AND SUBSIDIARIES 


World's Most Complete Refractories Service 


GENERAL OFFICES: PITTSBURGH 22, PENNSYLVANIA 
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WAYS TO LICK 
CORROSION / 


Let 
BRIDGEPORT 


Help Find the Way That's 
Best for You 


No pipe dream! Bridgeport Duplex Tube can help you 
lick dual corrosion conditions in more than 101different 
ways! Duplex Tube matches one alloy against inside 
corrosion and another alloy against outside corrosion. 
More than 101 Duplex combinations are available. 
Each is designed to lick a particular combination of 
corrosive conditions. 

Whatever your corrosion problem, get in touch with 
Bridgeport. Write for our questionnaire which has been 
especially prepared to aid you in describing your cor 
rosion problem. Our Corrosion Laboratory will be glad 
to help you select the tube alloys that will serve you best. 


BRASS 
Bridgeport BRIDGEPORT BRASS 
oO Bridgeport Brass Company, Bridgeport 2, Conn. + Offices in Principal Cities 


In Canada: Noranda Copper and Brass Limited, Montreal 


Dual corrosion and its prevention is discussed at length in Bridgeport’s Duplex Tube Handbook. Write for your copy today 
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distillate treating 


Use Howe-Baker’s pilot units to find the answers to 
your distillate treating problems. You'll sce how elec 
trical precipitation antiquates all other methods of 


treating distillates. 


Fully automatic, Howe-Baker’s process insures a high 
and consistent product quality. High because electrical 
precipitation eliminates carry-over of the discontinuous 
phase, whether it be caustic, water or acid. Consistent 


because the automatic process assures uniformity 


Howe-Baker equipment saves money by reducing chem 

ical consumption, pollution, maintenance costs and 
storage tank requirements; eliminating drying systems; and 
improving product quality. These savings are making 


bigger profits right now for many major oil companies 


Send for our brochure which describes the process in 
detail. Then use our pilot unit to test your feed stock, 
at no cost to you. The test will prove the worth of a 


Howe-Baker unit for your company. 


electrical desalting 


It is a proven fact that electrical desalting makes money 
for the refiner. Economic studies show that payouts will 
vary from a low of 60% per year to a high of 250% 
A Howe-Baker installation will give you minimum 
gains of: 

@ 4.6c/bbl. from increased capacity 


@ 1.1c/bbl. from reduced maintenance 


@ 1.6c/bbl. from catalytic and thermal cracking 
operations 

@ ().6c/bbI. from reduced corrosion 

@ ().2c/bbl. from increased tank capacity 

® 8.1c/bbl. Total Credit 
A Howe-Baker Electrical Precipitation At your request, a Howe-Baker representative will visit 

Unit May Be Installed In Your your plant to discuss your desalting problem with you 

In the meantime, send for our electrical desalting 


Existing Vessel 
brochure. 


OVER 2 MILLION BARRELS OF CRUDE OIL * giieetieeetietctienliee ete talento tentieslianlen tentelie 
PER DAY ARE BEING TREATED BY ; 
HOWE-BAKER ELECTROSTATIC UNITS C) distillate treating brochure 


{) electrical desalting brochure 


I'd like to have more information about how your processes 
can increase our profits. Please send me your 


[ both 
Name 
Company 


HOWE BAKER CORP. 


Street or P.O. Box Address 


City State Country 


South " Le 
Bonk of the weet Bidg. ¢ Movsten 2, Vonas Howe-Baker Corporation « Bank of the Southwest Bidg. « Heuston 2, Texas 
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Effluent Refrigeration 


The Most Significant Improvement in 


ALKYLATION 


in Recent Years 


A more efficient process for the production of 
100 plus octane motor gasoline as well as aviation 
fuel and applicable to propylene as well as butylene 


alkylation. 


Utilizes the heat of reaction to build up high 
isobutane concentration without evaporating isobu- 


tane from the reaction zone. 


Results in lower capital investment and operating 
costs for a given yield, quality and catalyst consump- 
tion. Produces higher quality, with lower catalyst 


cost, for the same capital and operating outlay. 


Adaptable to conversion or expansion of existing 


units as well as to new installations. 


Seven plants now in operation; six under con- 


struction; ten in the planning stage. 


We cooperate with the contractor of your choice 


in plant design. 


“Licensed by Stratford 
Engineering Corporation 
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Wagner’ 


ELECTRIC MOTORS 


there’s a Wagner Motor 


++ the choiee of leaders for every job 


OIL WELL 
8 8 ) a PUMPING 
reall the | rs me MOTORS 


Wagner cast-iron frame oil well 
. pumping motors, either poly- 

E ; phase or single-phase, are es- 

; pecially designed for rugged, 


steady, outdoor service. The en- 
closures are completely drip-proof 
virtually splash-proof. Air intakes 
are located at the bottom of the 
endplates to admit a cooling flow 
of air to the motor, while retarding 
the entrance of water. Outlets are 
located at the base of the frame, 
one on each side. Screened openings 
keep reptiles or small animals from 
entering the motor. The conduit box 
is moisture-proof and dust tight. 
For locations where only single- 
phase current is available, Wagner 
Wegner furnishes o sepo- can furnish high power factor type 
rate weatherproof control 
bon complete with stenting capacitor-start motors with the same 
and running capacitors enclosures. You can get Wagner Oil 
and voltage relay. Well pumping motors from stock 
in your immediate area. 


With single-phase Type 
DY capecitor start Motors, 


These powerful Type JP polyphase 
motors are expressly built for appli- 
cations in explosive atmospheres. 
They are approved for Class | 
Group D hazardous locations, 
Totally-enclosed fan-cooled con- 
struction, with frames and endplates 
of cast iron, makes them suitable 
for indoor or outdoor use and for 
installations where corrosion is a 
problem. Available in ratings 
through 250 hp. 


For full information, write for 
Bulletins MU-132 and MU-137, 
Thirty-two branch offices are ready 
to assist you in any motor applica- 
tion problem, 


Wadaner Electric @rporation 


6458 Piymouth Ave., St. Louis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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DIMETCOTE 
x the 100% 


nor eanic 


zinc coating 


Dimetcote is absolutely unique. It is not a paint, it contains no oils, resins 

or any other organic materials, yet it can be applied by spray or brush 

When Dimetcote is applied to steel, a reaction takes place at the surface which 
/ produces chemical bonding as well as physical adhesion. It is almost 

/ impossible to find the interface between Dimetcote and the steel 


Dimetcote has many unusual characteristics. It shows no visible change after more 
than ten years exposure to the most severe weather conditions — sun, heat, fresh and 
salt water. It is insoluble in all solvents and petroleum products. It is highly 

/ abrasion resistant, but if abraded through to bare steel, the coating 


/ will cathodically inhibit corrosion 
Now tanks and structures can be given the same protection that galvanizing 
affords, plus salt water resistance. Existing structures need not be dismantled and 
new structures can be coated either before or after erection, Only one coat 

of Dimetcote over a sandblasted surface is required to protect such structures as 
Tank Exteriors « Cargo Tanks in Tankers « Dam Gates « Structural Steel 

e Christmas Trees « Buoys « Floating Roof Tanks « Offshore Rigs 

¢ Water Tanks « Barges « Ship Decks « Stacks 


Write for the Dimetcote Technical Bulletin today. 


Follow the line CORPORATION 


of MOST resistance: 4809 Firestone Bivd., 
South Gate, California 


Evanston, lil. « Kenilworth, N. J. « Jacksonville, Fla. « Houston, Tex. 
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Here’s why this PETROCHEM 
fire hose is on guard throughout 


this D-X Sunray refinery 





Get acquainted with your 
Quaker-Quaker Pioneer dis 
tributor. You'll find him of 
real help—not only for your 


regular needs hut also in 


emergency situations requu 


ing extra fastsupply. Write for 


free brochure and name of 


your nearest distributor, 





This hose does more than fight fire. It fights off deterioration by oil and chemicals, 
stands up to abrasion, resists weather and functions safely under high pressure. 
Why? Because its oil-resistant Neoprene tube is enclosed in tough, wear-defying 
Du Pont Dacron impregnated with oil-proof Neoprene this provides a 
tough, light, flexible hose, resistant to oil, both inside and out. Actually this hose is 
so strong that it can take pressures up to 500 Ibs, and temperatures up to 300°F. 

. and so flexible that you can actually knot it. Easy to store, too! Either coiled 
or folded it takes little space. 

These are some of the reasons why D-X Sunray’s Oklahoma refinery has this 
hose ... the first made for oil and chemical industries, at all fire stations ‘ 
and why it will pay you to consider it in your safety planning. Complete Quaker- 
Quaker Pioneer line includes hose for every purpose, belting, packing and 
moulded rubber for every use 


H. K. PORTER COMPANY, INC. 


QUAKER RUBBER DIVISION 


Philadeiphia 24, Pa. 


QUAKER PIONEER RUBBER DIVISION 


K. PORTER COMPANY, INC 


For more data on advertised products 


San Francisco 7, Californias 


use Readers’ Service Cards, last page 





Photo Courtesy of Blaw-Knox Company 


gas 
dehydration 
at 
lower 


capital cost, 
lower 


operating cost 
... With 


TRIETHY 


* High dew point depression — 50° to 85°F. 
* Easily regenerated to 98-99% solution in an atmospheric stripper 
* Stable in the presence of sulfur, oxygen, and CO, at normal operating temperatures 
* Carry-over losses are small * Does not solidify in concentrated solution * Noncorrosive 
* High theoretical decomposition temperature—404°F, * Low vaporization losses 


Initial cost of a TEG dehydration plant is usually less than half that for certain types 

of dessicant plant. And operating costs are only 4 to 4—with lower dessicant make- 

up cost. Our technical service man will be glad to consult with you if you're think- 

ing about a new plant—or about the feasibility of converting an existing one. 

lied If you currently use TEG, write for a typical analysis, quotation and free sample 
ie Tones of our material. It’s extremely low in iron, chlorides, acidity and water. 


Dept. G 1-21-2 


hem Teel Ethanolamines «+ Ethylene Oxide + Ethylene Glycols + Urea + Formaidehyde + U. Ff. Concens 
trate - 65 « Anhydrous Ammonia+s Ammonia Liquor + Ammonium Gulfate«Godium Nitrate 
* Methanol Nitrogen Solutions « Nitrogen Tetroxide « Fertilizers & Feed Supplements 





40 Rector Street, New York 6, N. Y. 
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ev : 

In the fabrication of special combination reactor B&W pioneered the development of pressure 
: vessel welding. Here an experienced hand welder 

and heat exchanger, thousands of feet of tubing ; ki rf heal pave lat 

had to be precisely wound into a helix to form a o eee eee See eee 

baffle. The seam of the helix was completely 

welded inside and out. 


> 


Measuring peep sight coils, gwhich 
are located in manway of main drum. 
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4» The precision bending of tubing to form this pan- 


cake coil required unusual shop skills. 


4 Manufacture of the header protection coil involved 
many special techniques in bending and welding 


BaW’'s Engineering and Manufacturing Skills 
Produce Something New and Different In 


a PRESSURE VESSELS... 


Designing and manufacturing the equipment 
for a special combination reactor and heat ex- 
changer for a petro-chemical plant required 
something unusual in the way of engineering 
and manufacturing skills. B&W design and 
manufacturing engineers contributed mater- 
ially to the solution of these problems through 
their techniques, skills and depth of experience 
accumulated in producing thousands of pres- 
sure vessels, boilers, refractories, burners and 
tubing, of all types and for virtually every 
application, 


The design and fabrication of this complex unit 
is but one example of how B&W blends engi- 
neering skills and unexcelled facilities—back- 
ing both with continuing research in many 
areas. Because B&W has long been meeting the 
special requirements of modern chemical, pe 
troleum and steam generating operations, you 
will receive the ultimate in engineering and 
experienced craftsmanship when you bring 
your process equipment problems to BAW. 
The Babcock & Wilcox ¢ ompany, Process 


Equipment Department, Barberton, Ohio. 


& WILCOX Gs... 


DIVISION 
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Stems 


can’t 
seize... 


BRONZE TRIM FIG. 333 


Both of these OIC Duo-Bolt gates have 
special stems. The Fig. 333 stem is OIC 
Alloy-40 in sizes 2” and under... corrosion- 
resistant bronze with 20 to 30 times long- 
er life than most other stem bronzes. It 
will not gall or seize. In fact, this alloy has 
all but eliminated stem replacement. The 
Fig. 337 stem is nickel-plated steel... 
highly resistant to pitting in the packing 
area, sturdy and long wearing. 


Design includes bonnet drain ducts 
-+. recessed gasket seat 
To protect against freezing, bonnet ducts 
allow complete drainage of the upper part 
of the valve. The male-female, gasketed 
body-bonnet connection assures a tight 
joint and prevents blown gaskets. 





Exclusive cast-in seat rings 


>” 


On sizes 2” and under, bronze trimmed 
valves include cast-in seat rings, rolled to 
make doubly sure that they cannot loosen 
in service. On sizes 2'4” and larger, seat 
rings are screwed in. Seats are integral on 
all-iron trim valves. Both types include a 
button-head stem-to-wedge connection, 


flexible for non-binding wedge seating. 


Immediate availability . . . long line 
Order Duo-Bolt gates from your OIC Dis- 
tributor or his field store. Sizes: 4” to 4”, 
screwed or flanged ends. Working pres- 
sures: 125 to 150 lbs. WSP, 200 to 225 
Ibs. cold WOG, non-shock. Request Form 
No. 1007 for more information, 


THE OHIO INJECTOR COMPANY « WADSWORTH, OHIO 


ALVES 
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FORGED & CAST STEEL, LUBRICATED PLUG, 
BRONZE & IRON VALVES 


PETROLEUM REFINE! 








Prime example of MECO engineering — integrating precision components into flexible 
production units — is the new tank switching unit, in which a single selector-controller 
is used for a multiple tank battery operation. 


It is composed of (1) Masoneilan Automatic Selector-Controller (designed to carry two 
to twelve tanks in one battery), (2) liquid level controllers, (3) interlocks which hold the 
fill-valve closed when oil is drained to pipeline or recirculated, (4) pressure gauges show- 
ing whether tank is being filled, drained or recirculated. 


Entirely pneumatic with selector-controller and gauges panel-mounted, the unit may be 
operated by compressed air or gas. The Masoneilan Selector-Controller has a standard 
weatherproof case and non-bleed pilot features, and provides continuous scanning of all 
tanks in the battery. 


The assembly is available from stock as a complete package with interlocking features and 
standard components known for their durability, compactness, and dependability. 


OFFICES: 


> Corpus Christi, Texas 
er P. ©, Box 1552, Phone: TU 3-6446 


aeaailiinmeiniaatial Shreveport, Louisiana 
FA )ON TOUR! P. O. Box 175, Phone: 3-2387 
- @ 


For detailed information, write, wire or 
The complete working model of the MECO phone: 
Automatic Tank Switching Unit is on tour CA 2-2351 
in Texas, Louisiana and Mississippi. Dates for 
demonstrations in your area are available on 
request. 

















CORPORATION 


S71) CLINTON ORive 
SUBSIDIARY: Coastal Engineering Corporation | PO emn Urey WOELLON, FURS S 








P. O. Box 11036, Phone EX-2194 


New Orleans, Lovisiana 
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Acid Pumps 
Give You 


LOWER 


Pumping Costs 


True pumping economy is 4 


reality when you install Wilfley 


(ey Acid p P 
Acid Pumps. These rugged, 
COMPANIONS IN ECONOMICAL OPERATION ' 


Loreen heavy-duty pumps give you 24- 
hour, trouble-free operation. 


Production records prove that 


Write, wire or phone for Wilfley provides the ultimate in 


complete details. : hs P 
omplete details pumping efficiency. Available 
with pumping parts of the ma- 


chinable alloys as well as plastic 


A. R. WILFLEY and SONS, Inc. to meet all requirements. 


DENVER, COLORADO, U.S.A. 
New York Office: 1775 Broadway, New York City 
Individual Engineering on 


Every Application 
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Low Cost Power! 


Utility Electric Power gives 
you just that...PLUS MORE! 
Wherever oil is lifted, moved, 
or refined, Utility Electric 
Power will do a great - Low 
initial cost... low mair 


tenance and manner costs a, 

_ complete depe ndability ™ 
around the clock... cheep 
convenience and automatic 
control to meet your power 
requirements. Yes, these 
advantages are yours when 
Economical Utility Electric 
Power is specified 


Petroleum Electric Power 


P. ©. BOX 2771, DALLAS, TEXAS 


ssoc1ation 





ORGANIZED IN THE INTEREST OF GREATER SERVICE TO THE 
PETROLEUM INDUSTRY 
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RIGHT DOWN OUR ALLEY 


This is “pipe alley” in a large Midwestern refinery. It is made 
up of connecting lines between refinery units and storage tanks. 
Such “pipe alleys” are highly practical to a refinery since all 
{ j the pipe is confined to one area, and the lines are kept above- 
ground where they are easily accessible for inspection and 
maintenance. 
Over 70,000 feet of the pipe in this alley is NATIONAL Seam- 
less, “Walls Without Welds,” 12%4-inch O.D. with .375-inch 
wall. 























. - 





* 








Refinery pipe and tubing problems are “right down our alley.” 
We manufacture NATIONAL Seamless Pipe and Tubes in over 
2 dozen different steel analyses, each designed to counteract 
specific refinery problems such as corrosion, oxidation, pres- 
sure and temperatures. Other chemical compositions are also 
available in tubular products, and at the present time, a wide 
variety of high temperature problems is under study. 
If you have a refinery tubing problem, we'd like to give you 
a hand with it. We have a technically trained Mill Service 
Force available to you for technical and operating assistance 
in meeting your tubular requirements. This Force is also avail- 
able for consultation in the field. We'll see that you get the : 
right tubing for the job, at the lowest cost. Write to National 
Tube Division, United States Steel Corporation, 525 William 
Penn Place, Pittsburgh 30, Pa. 













































TWO DOZEN DIFFERENT NATIONAL TUBE ANALYSES 


Carbon 5 Cr, Y¥2 Mo 17 Cr 


Carbon, Y2 Mo 5 Cr, Y2 Mo, 1% Si 18-8 





















1 Cr, ¥2 Mo 





7 Cr, Y2 Mo 18-8 Ti 





1% Cr, Y2 Mo 





8 Cr, Y2 Mo 18-8 Cb 














2 Cr, Y2 Mo 
2% Cr, 1 Mo 


8 Cr, 1 Mo 18-8 Mo 
9 Cr, 25-20 
22 Cr, V2 Mo, % Si 12 Cr 3% Ni 
3 Cr, 1 Mo 


1 Mo 













12 Cr, Al 5 Ni 


: 
a 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS ~- UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 















How a Major Chemical Company 


Cut Steam Costs 100,000 Annually 


” Graphic Results of 
Steam Conservation Program 
Over Two-Year Period 


’ 


Price Labor 
of Coal Cost 
up 10% up 11% 


2 


Total Cost 
of Steam 


| Down 40% 








Trap sizes and styles 
for every condensate drainage job. 


~ > 
Cre 
| & o 
| 
| Steom Traps... 


Ball Float Traps 


S 


Strainers. . 


_Armstrong Traps were a “Major Factor” 
in Steam Conservation Says Chief Engineer 


Steam waste has a way of creep- 
ing up on you. Especially in older 
plants. The losses can make a stag- 
gering total. 

Plants looking for a way to fight 
rising costs can well take a page 
from the 8-point steam conservation 
program that netted a major chem- 
ical plant $100,000 annual saving: 


1. Waste steam utilized — all flash 
steam recovered for building heating. 

2. New steam traps installed — 
Armstrong traps replaced old traps 
throughout the plant, indoors and out. 


3. Steam leaks repaired. 

4. Insulation repaired. 

5. All condensate recovered. 

6. Steam piping simplified. 

7. Steam turned off when not needed. 
8. Preventive maintenance improved 


to insure a continuous checkup on 
sources of waste. 


In commenting on the program, 
the Chief Engineer of the plant 
stated, “4000 new Armstrong steam 
traps were one of the major factors in 


conserving steam. The 


traps, plus 
improved installation practice, have 
reduced annual trap maintenance 
parts and labor by $25,000 as com- 


pared to traps previously used.” 


Want all the facts? Tips on cost- 
saving standardized trap hookups? 
Facts about Armstrong traps? Ask for: 


1. The No. 1, 1956 issue of 

the Armstrong Trap Maga . | 
zine containing complete » Fat 
details, : 
photos 


drawings and 


. Us thong 
2. The 44-poge Armstrong 10 tay 


Steam Trap Book, ao fact wu 
full guide to better trapping 


Call your local Armstrong Representative or write: 


ARMSTRONG MACHINE WORKS 


852 Maple St., Three Rivers, Michigan 


me te meee, 


: 
ba 
Purgers... Humidifiers 
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ARMSTRONG 
STEAM TRAPS 





Rockwood Ball Valves 


¢ Full round pipe size flow © Leakproof service 
° % turn opening and closing + No maintenance 


Air-Operated Ball Valves Male Thread Bronze Ball Valve 


For remote control use 





Controls valves in 
hazardous or hard-to-get-at 
places ...can be mounted 
in FOUR different positions around Full flow . . . with thread end, flanged end, union 
the Rockwood Ball Valve...several can end or combination of same available with this 
be controlled from one control board...available valve. Longer life . . . greater strength. Size 214” 
in a complete package unit from your distributor. only. 








Steam 6” and 8” Cast Steel 3” and 4” Cast Steel 


Ball Valve Ball ra Ball Valves 


a _—_ Valves 


New Rockwood Ball Valve for use 
with steam handles up to 125 
pounds of steam per square inch 
and 350 degrees F, with ease... Combines best features of plug cocks, gate and globe valves... made 
opens and closes quickly. Pipe of medium carbon cast steel that meets specifications for carbon steel 
sizes *4” to 2”. pressure castings as embodied in ASTM. Also made in other materials. 





Write for complete data 
ROCKWOOD BALL VALVES to Rockwood Sprinkler 
Company, 1284 Harlow 
St., Worcester 5, Mass. 
Distributors in all prin- 
cipal industrial areas. 


FULL R FLOW . 


Underwriters’ Laboratories, Inc. 
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JOBBERS Prevent Hardening 
of the ECONOMIC ARTERIES 


JOBBERS’ SALES 


The chart above shows that the jobber is now handling 
a larger share of industrial goods than ever before. 
Users are finding it to their advantage to look to him for 
more of their needs. The jobber reduces the user's inven- 
tory, assures prompt delivery, provides technical assistance 
when needed . . . and many other benefits. Are you using 
him to your own best advantage? 


IDVVES 


Jobbers Save You Money, Time 
and Trouble on Welding Fittings 


Midwest Jobbers have the most complete line of welding 
fittings . . . which often permits them to improve or simplify 
piping. Only Midwest jobbers offer you a full size range 
of reducing elbows that take the place of two fittings ... a 
straight elbow and a reducer, thus saving space and one 
weld. There are many other advantages to be gained by 
using Midwest Welding Fittings . . . see for yourself... 
ask for Catalog 54. 


MIDWEST 
REDUCING 
ELBOW 


MIDWEST 
PIPING COMPANY, INC. 
Main Office: 1450 South Second Street, St. Lovis 4, Mo 
Plants: St. Louis, Clifton, N.J. and Los Angeles 
Sales Offices: 
New York 7—50 Church St. © Chicago 3—79 West Monroe St 
Boston 27 —426 First St. @ Los Angeles 33-520 Anderson St 


Houston 2—1213 Capitol Ave. © Tulsa 3—224 Wright Bldg 
Cleveland 14—616 St. Clair Ave. © Miami 34—2103 Le Jeune Rd 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 





T PUMPS... 


IT METERS... 
IT PROPORTIONS ¢ salt 
IT FEEDS... “Wi 


WITHOUT LEAKAGE OR 
CONTAMINATION 


Lapp PULSAFEEDER — 
CONTROLLED-VOLUME CHEMICAL PUMP 


If your process requirements demand accurate handling of corrosive and 

non-corrosive liquids, here is the pump for the job. The Lapp Pulsafeeder is a 
piston-diaphragm pump... it has positive displacement with no stuffing box. The product 
being pumped is isolated from the drive mechanism by a hydraulically balanced 

diaphragm, thus preventing leakage or contamination of the product. 

Pumping speed is constant; variable flow results from variation in 

piston-stroke length ... controlled manually by hand-wheel, or, in 

Auto-Pneumatic models, by instrument air pressure responding 

to any instrument-measurable processing variable. 


WRITE FOR BULLETIN 440 with typical applications, flow charts, 
description and specification of models of various capacities and 
constructions. Inquiry Data Sheet included from which we can make 
specific engineering recommendation for your processing requirement. 
Write Lapp Insulator Co., Inc., Process Equipment Division, 

65 Wilson Street, Le Roy, N.Y. 
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Here, a modern PLATINUM METALS re- 
fining plant is provided with special 
facilities for sampling and recovery from 
spent catalyst. Baker guarantees 100% 
return of assayed content. 

Our plant is geared to assure depend- 
able service which will free your PLAT- 
INUM to manufacture fresh catalyst with- 
out unnecessary delay. Baker is also 
prepared to manufacture fresh catalyst 
in any required concentration of metal 
in the form and on the carrier you specify. 

If you would like detailed information 
on Baker Catalysts and our Catalyst Re- 
covery Service, your inquiry will receive 
our immediate attention. * * * 


Literature on 
Platinum Metals 
Catalysts 

is available and 


f will be sent Ff COMPANY, INC. 


at once, upon reques 
ae 


—— 2 ~ ST / VAAL A) 


113 ASTOR STREET + NEWARK, 
SIN GELLAR 11D SE Tks ES 


THE HUB OF PLATINUM METALS RESEARCH 








tt bl, 


Serves the Petroleum Refining Industry 


with a Complete Line of 


High Quality Refractory Products 


The petroleum industry 
throughout the world, retigs on ; 
A. P. Green high quality febearsnnie: 


catalytic cracking units, hewars:: : 
boilers, stacks, et ceteras::: a 


A world-wide network of * 

A. P. Green distributors with”. 

engineers experienced in petroladii: ot 

refining is always ready to help you seledt 

the right refractories to do the best possible job 
. at the lowest cost. For one dependable 

source of a complete line of 

refractories write... 


fd 2? Green 


FR 
ade Distributors in the Principal Cities of the Woelet 


A. P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U.S.A 


PLANTS: Mexico, Mo. ¢ Woodbridge, N. J. ¢ Sulphur Springs, Texas 
in Canada: A. P. GREEN FIRE BRICK COMPANY, LTD. Toronto 15, Ontario 
In England: LIPTAK FURNACE ARCHES, LTD. London, England 
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THE STONE & WEBSTER 


Notable Deve e or the Process Industries 
A Notable Development for the P1 Industri 


secede ebeeteeree 


lation 13 a plus 
tone &B Webster 


The unique RIPPLE TRAY, d veloped 
and designed by Stone & Webster Engineer 
Ing Corporation, brings new concepts of e onomy 
and efficiency to fractionation. 
The high capacity and simplicity of construction 
of RIPPLE TRAYS have ettected major saving I. ficiency mainta 
in first cost over conventional bubble « ap trays. bull makes RIPPLI] 
tower cross section 1s utilized for active conta 
liquid and vapor. No downcom«e rs are required. 
Because of their unusual self-cleaning feature, 
downtime for maintenance of RIPPLE TRAY 


equipped fractionation unit: is reduced toa minimut 


STONE & WEBSTER ENGINEERING CORPORATION 
A SUBSIDIARY of STONE & WEBSTER, IN¢ 


P irg H 





HYDROCRANE’S WORKING BOOM HOIST 
Speeds Refinery Digging, Lifting Jobs 


BUCYRUS*ERIE COMPANY: 


L1l4 


With the Hydrocrane, amy boom angle is a work- 
ing position because the boom is raised or lowered 
dozens of times a day as part of the crane’s regular 
operating cycle. Even with full load suspended, 
you can raise or lower boom, and swing or tele- 
scope at the same time, with the precise control 
that only the Hydrocrane offers. It’s just one 
of the many unique, time-saving features that 
make the Bucyrus-Erie Hydrocrane the ideal 
refinery tool. 

You also gain many advantages working in 
confined areas. The Hydrocrane’s working boom 


hoist, together with the line hoist, lifts the load 


over stockpiles and ground obstructions, under 
overhead steam or other pipe lines as it swings 
to the spot... and places it in position positively 
and quickly. Hydrocrane’s rugged outriggers, 
which permit conventional motor truck mount- 
ing, give you an unusual combination of high 
capacity and top mobility. Extremely short tail 
swing lets you put the crane in the tightest spots. 

Hydrocranes are now available in two sizes — 
the 5-ton H-3 and the 9-ton H-5. See one in action 
soon — arrange for a demonstration with your 


Bucyrus-Erie distributor. 135HS6 


Wisconsin 
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South Milwaukee, 


ALERT: Window of first off-normal 
flashes red; audible alarm. First alarm 


identifiable with oa time difference 
small as 15 milliseconds between first 
and following alarms. 

















NORMAL AGAIN: As conditions return 





cauned Nace clone’ Sh even i 
button is pressed. ries 


r, 1956—PETROLEUM 


REFINER 


Panalarm “VS" Annunciator 
identifies first off-normal 
from subsequent alarms for 
rapid corrective action 


You gain the control advantages of an audio-visual information 
system, not just an alarm system, with the Panalarm “50VS” Visual 
Sequence Annunciator. This is particularly valuable when one 
off-normal condition will cause a “‘chain-reaction” of off-normals. 
Typical Panalarm applications are found in the process industries 
and among users of automatic machinery. 


The original off-normal is clearly identified, enabling the operator 
to take immediate, corrective action. A considerable saving in 
down-time can often be effected simply by knowing the original 
source of trouble. 


Panalarm “‘50VS” is completely flexible in setting up various 
sequential groups. Any number or combination of signals may be 
grouped as an independent sequence, and the groupings may be 
changed at any time by simple jumpers on the terminal block 
Signals may be either illuminated nameplate or bullseye indicators, 
combined with a horn, bell or other audible signal. Signaling is 
simple and positive. A typical sequence is illustrated on the left 


Write for literature on the “50VS” and other Panalarm Annunciator 
Systems. A Panellit sales engineer will be happy to make a survey 
of your production operation to determine whether a Panalarm 
system can help increase efficiency and safety in your plant. 


All Panalarm Annunciator Systems are é ’analarm in relay unit 
completely modular, permitting future omponents throughout ruggedly built 
growth and changes. The photographs belou oO instrument stand for 

ulustrate a typical esaluren Cabinet uith 

illuminated nameplates and the hermetically 


continuoua 
dependable dut tir ‘analarm « em ia 


suitable jor Class ? installations 


Engineered 
Information 
Systems for 
Industry 


(nm 


Panalog 
Information Systems 


Division of 


PANELLIT, INC. 


7415 N. Hamiin Ave. 
Skokie, tii. 


Panellit of Canada Lid. Toronto 14 


* Breas ined - 
“I i EB 


Instrument 
Services Division 


Graphic Panels 





Control Centers 
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Rheem readies 

its steel drums for 
rough treatment 

3 important ways 


aes 
22? + tse tote 








4 
RHEEM BLASTS its drums under a hailstorm 


of high carbon steel « hips. This physically cleans the surface, 
$0 Provective linings and exterior coatings Can get a 
lasting grip on roughened, naked steel—can stand up to 


miles of jarring blows and bounces. 


wet BONDS ie cru tining 


directly to the steel. No scale or impurity is sandwiched | lining steel 
between steel and lining to invite flaking or peeling, even ; 
under sudden temperature changes on the road 


Rheem linings can't slip or slide... they're integrated! 


ae 


stand-up oven for more even baking. Their tops and bottoms 
have a separate oven. It's fussy detail, but curing is 
a critical step in applying linings that last, 


and 2-oven baking does just that. 


PRODUCT—TO PROTECT YOURS 


YOU CAN RELY ON ) MANUFACTURING COMPANY 
5001 Jefferson Hwy., P.O. Box 4027, LEADING PRODUCER OF STEEL SHIPPING CONTAINERS 
Carrollton Sta 
New Orleans 18, Lo 
1025 Lockwood Dr., Houston 20, Tex 


RICHMOND AND SOUTH GATE, CALIF, HOUSTON, CHICAGO, NEW YORK, 
NEW ORLEANS, LINDEN, N.J., SPARROWS POINT, MARYLAND 
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BUS TRANSPORTATION is big business in the U. S. today. 
Millions of American travelers have found it safe, 
comfortable, punctual, dependable. Over the years, the men 
who manage America’s bus lines have worked hard to bring 


their industry to this high degree of efficiency. And we of 


The Texas Company are proud that so many of them have called 


on our specialized skills to help them. In fact... 


More chassis, wheel bearings, transmission 
and differentials of buses in the United States 
are lubricated with Texaco Products than with 


any other brand. 


THE TEXAS COMPANY 
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WHITLOCK PROCESS EQUIPMENT 


a . (ov eeu). processing. purpose! 


HEAT EXCHANGERS Whitlock manufactures a 
complete range of heat exchangers for every processing 
requirement. Standard designs include: Straight Tube and 
U-Tube, and Coil and Double Pipe types. 


B 


COILS Whitlock is fully equipped to fabricate coils of 
any size or material and to assemble and test them 
hydrostatically or by “air under water’. Whether your 
process demands standard or special configurations, 
Whitlock can meet your requirements quickly and 
economically. 


In addition to manufacturing standard sizes and types 
of Heat Exchangers, Whitlock is fully equipped to design 
and build specially constructed Exchangers for both high 
and low temperature services and for operating pressures 
ranging from a complete vacuum to several thousand 
pounds per square inch. Through long experience, 
Whitlock Engineers have developed special techniques 


Whitlock 
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PRESSURE VESSELS Where engineering design 
is important — for special operating conditions, longer 
service, or lower maintenance costs — a Whitlock Engj- 
neer can help you select the right Pressure Vessel to meet 
your exact needs. 


“PACKAGED” PROCESS SYSTEMS 
Whitlock is regularly “packaging” complete assemblies 
to handle typical process problems as in the case of this 
transfer oil heating system. Included are standard heat 
exchangers and vessels with complete operating con- 


trols for simple plant installation permitting immediate 
operation. 


for welding all standard materials as well as combina- 
tions of dissimilar metals such as aluminum to bronze and 
nickel to carbon steel. For complete information, write 
The Whitlock Manufacturing Company, 75 South Street, 
West Hartford 10, Connecticut. In Canada: Darling 
Brothers, Ltd., Montreal. 


Designers and builders of bends, coils, condensers, 
coolers, heat exchangers, heaters, piping, pressure 


vessels, receivers, reboilers. 


PETROLEUM Ri 





9 ways to demineralize water 


All of the above systems, with equipment 
and resins made by Permutit, are in com 
mercial use. Other combinations are pos 
sible—also use of special ion exchangers 
such as PERMUTIT SK for separating 
uranium oxide from other metallic ox 
ides in ore 

Most of these systems (C and higher) 
are used almost exclusively for demin 


(BY 1ON EXCHANGE) 


ai 


Uses low-cost anion exchanger and anion re 
generant (soda ash). Typical use—removing 
soluble salts from water for ceramic mixes 
and slips or from rinse waters used before 
painting, mirror silvering, et« 


10 to 0 
(no 


Used for treating feedwater for boilers in gen 
eral range of 600 to 1400 psi. Also (without 
degasifier) for removing impurities from plat 
ing baths and recovering chromate from plat 
ing rinses. 


For raw water with high sulfate and chloride 
content. Low-cost Weakly Basic Anion Ex 
changer removes major portion of electrolyte 
load. Countercurrent regeneration of anion 
units reduces operating costs 


For same type of raw water as C. Counter- 
current regeneration of both cation and anion 
units cuts operation costs 


For waters where alkalinity is a major part 
of the anion content. Polishing units require 
infrequent regeneration. Produces, at low 
cost, low-solids feedwater suitable for high 
pressure boilers (over 1400 psi). 


High flexibility of operation. Can operate in 
parallel for peak flows. Can maintain service 
flow during regeneration of either pair of 
units 


Produces effluent of extremely high quality 
Suitable for “super critical” pressure boilers 
and atomic reactors. (Initial and operating 
costs are usually higher than for separate 
anion and cation units.) 


- 
For raw water with high sulfate and chloride 
content. Two-step demineralizer reduces load 
on Mixed Bed unit, cuts operating cost 
(Strongly Basic Anion Exchanger is used in 
place of Weakly Basic where raw water has 
high silica and alkalinity.) 


Recommended where alkalinity of raw water 
is high. Cation unit and Degasifier reduce 
load on Mixed Bed unit, cut operating costs 


eralizing feedwater for high-pressure 
boilers but the list of possible applica 
tions in other fields is growing 

If you have a problem ion exchange 
might solve, we'll be glad to study it with 
you and bring you the benefits of this 
experience. Addres The Permutit 
Company, Dept.PR-9,330 West 42nd St 
New York 36, N. Y 


PERMUTIT 


ION EXCHANGE for Water Conditioning 


sing * indu trial Waste Treatment 


Chemical Proces 
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How oil refiner saves 1,000,000 
with dbpe antioxidant 


(a quality chemical that Koppers makes) 


dbpc antioxidant (di-tertiary-butyl 
para-cresol) not only keeps auto en 
gines clean, but cuts the cost of inhibit- 
ing gum formation. Here is how dbpe is 
saving one large refiner over $1,000,000 
a year since switching to this quality 
Koppers antioxidant: 

This refiner splits its full-range ther- 





mal cracked and catalytic cracked 
gasoline (FCC-TCC) streams into light 
and heavy fractions. The light portions 
have a high end point of 330° F. 
Phenylenediamine formerly was used 
to inhibit the light cracked stocks. But 
with Unisol sweetening this inhibitor 
caused excessive “Lauson” and ISD 





type gum formation if the high end 
point was raised above 250° F. As a 
result, some of the light stocks, with end 
points from 250° to 330° F, had to be 
acid treated, redistilled, and doctor 
sweetened along with the heavy frac- 
tions. This was more expensive than 
Unisol sweetening, so the refiner looked 
for a way to treat the entire light frac- 
tion by Unisol sweetening. 

dbpe antioxidant solved this prob- 
lem. With this inhibitor, a high end 
point of 330° F is perfectly satisfac- 
tory for the light fraction. No trouble 
with gum has developed. Inhibition 
costs about the same as before. But 
ultimate costs have been drastically re- 
duced—over $1,000,000 a year, figur- 
ing an average production of 45,000 
barrels a day. This giant saving was 
realized by eliminating the expensive 
acid treating, redistillation, and doctor 
sweetening of the 250° to 330°F frac- 
tion. 

Remember, you get more effective 
inhibition with Koppers dbpe because 
you add it early in the refining process 
before much oxidation occurs — and 
none of the dbpe is lost in later refining 
steps. Leaded or unleaded gasoline 
treated with dbpe will not darken or 
discolor. dbpe does not induce tank 
sweetening. It is not extracted by aque- 
ous corrosion inhibitors. Most impor- 
tant—it can save you money. Write for 
full technical details, or get in touch 
with the nearest Koppers Sales Office. 
Koppers Company, Inc., Chemical Di- 
vision, Dept. PR-96, Pittsburgh 19, 
Pennsylvania. 





KOPPERS 
CHEMICALS 


SALES OFFICES: New York + Boston «+ Philadelphia + Atlanta - Houston - Chicago - Detroit - Los Angeles + San Francisco 


in Canada: Dominion Anilines and Chemicals Ltd., Toronto, Ontario 
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‘LUBRICATED PLUG VALVES 


(Se AL c bx GICJE€ «++ They are pressure sealed 
with an insoluble lubricant readily renewed while 
the valve is in service. Lubricant completely surrounds 
the plug ports assuring a tight seal against leaks. It also 
insures ease of operation by reducing friction between 
the body and the plug while at the same time protecting 
the finished surfaces against corrosion and wear. 


Walworth Lubricated Plug Valves are the most satis- 
factory valves available for the handling of gritty 
suspensions, and many other destructive, erosive, 
and corrosive industrial and chemical solutions. 

They are ideal for general refinery and pipeline 
service. 

For full information see your Walworth Distribu- 
tor, or write for your copy of Bulletin 111. Walworth 
Company, General Offices, 60 East 42nd Street, New 
York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


} 7 
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lubricant system of a Walworth No. 1700F 
Regular Giand, Wrench Operated, Steel-iron, 
Lubricated Plug Valve. Other Walworth Lubri- 
cated Plug Valves include Single Gland, and 
Ball Bearing types. Sizes to 30-inches — pres- 
sures to 5,000 psi, and for vacuum service. 


Manufacturers since 1842 : 


60 East 42nd Street, New York 17, N. Y. 
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Johns-Manville 
organizes to give you 
better insulation service 


New and separate insulations division created to 
provide industry greatly improved Sales and 
Engineering service to meet modern problems 


@ Johns-Manville is now concentrating all industrial 
insulation operations within a new, fully integrated 
insulations division. This greater specialization makes 
possible the most complete insulation service available 
to industry. It consists of — 


Sales Representatives . . . men 
on whom you can rely for your 
insulation recommendations. 
Your J-M salesman will help you 
select the insulating material ex- 
actly right for your job—the one 
that will provide maximum fuel 
savings, improved process con- 
trol, and minimum maintenance. 
As co-ordinator of J-M’s extensive research-engineering- 
manufacturing facilities, he offers you outstanding insula- 
tion training and experience. 


Insulation Engineers — Backing 
up the J-M salesman on every job 
is the J-M insulation engineer. 
He is primarily concerned with 
solving insulation problems. He 
recommends the economic thick- 
ness of insulation, as well as the 
proper finishes, weatherproofing and securement. His 
highly specialized knowledge makes possible an intelligent 
recognition and handling of your individual insulation 
requirements. 


Insulation Contract Units... 
Fully aware that no insulation 
is better than the man who applies 
it, the J-M Insulation Contractor 
makescare and skill in thescientif- 
ic application of Johns-Manville 
insulations his stock in trade. He 
maintains a complete crew of 
estimators and mechanics trained in J-M application 
techniques. He is ready to give you fast, efficient service 
on any insulation job—large or small. Proud of his repu- 
tation for integrity in his own community, the J-M 
Insulation Contractor merits your complete confidence. 


Johns-Manville 


Complete Range of Products — 
In this day of exacting tempera- 
ture control, the need for specific 
insulations for specific services is 
greater than ever before. Recog- 
nizing this, Johns-Manville man- 
ufactures insulations for every 
industrial requirement. Produced 
from the finest grades of asbestos, magnesium carbonate, 
diatomaceous silica, refractory clays and ceramic fibers, 
they are designed to afford maximum insulating effective- 
ness and durability at operating temperatures ranging 
from minus 300F to plus 3000F. 


Extensive Research Facilities— 
At Manville, New Jersey, Johns- 
Manville maintains the world’s 
most completely equipped insula- 
tion laboratory. Here insulation 
scientists are engaged in a con- 
tinuous program of developing 
new and better insulating ma- 
terials. In addition, their technical knowledge is always 
available to J-M customers whose insulation problems 
require special study. 


Experienced Management — At 
headquarters as well as in the 
field, management of the new in- 
sulations division consists of men 
who, in line with J-M’s promo- 
tion-from-within policy, are in- 
sulation veterans. With a realistic 
grasp of customers’ needs, they 
are alert to new and better ways 
to serve you... now, and in the future. 


On Your Next Insulation Job—Whether your 
next insulation job is big or little, simple or complex, 
let Johns-Manville handle it for you. Just call your 
nearest J-M sales office, or write direct to Johns- 
Manville, Box 14, New York 16, New York. In 
Canada, Port Credit, Ontario: Chances are, you'll be 
glad you did! 


“U INSULATION 


MATERIALS ~“ ENGINEERING - APPLICATION 
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INSIDE FACTS 
on the simplicity, safety and operating advantages 
of the exclusive Ross High Pressure Closure Design 


© Simpler design. ® Sudden load fluctuations 


© Fewer parts to handle. no problem. 


® High pressure seal ® Outer cover cannot corrode 
unaffected by hydrostatic loads. and bind . . . easily removed. 


*® Greater safety factor. ® Easily opened for inspection. 


TELL TALE HOLES ONICLOSE ANY MOOHED BUTTRESS THREAD 
LEAKAGE PAST HIGH PRESSURE SEAL THIS FACE OF THREAD PARALLEL 
eat ~~ TO FACE OF HEAD «DHFERENTIAL 
be ee Gamer EXP CMON BETWEEN HEAD AND 
COMPRESSION BING HARREL INTRODUCES NO WEDGING 
wr ‘ 
: jeeeat eae } O8 LIFTING ACTION In HEAL 
MANNE! — TUBE 
, 
Gamer 
COMPRESSION SCREWS 


TUBE HOLES : TYPICAL COVER 
enooven HANDLING BRACKET FOR 
HORIZONTAL UNIT 





= = 





aseestos Gast 
SEALS AGAINST 
PRESSURE OV FERENTIAL 
BETWEEN PASSES ONLY 

TUBES ROLLER 

EXPANDED ~ MAY 

6t WELDED 

# specwaD 


PATTERING PORT FOR 
coves Temprearuer | 
EQUALIZING 


nn ries 
PASS RI SEAL I ~~ 


Pats om 




















Z ene ==." =" 4 

ST AIMLESS STEEL { [ tiie oS) ~ 

scetws ' ' 
Ly, 


PRESSURE EQUALIZING ved HOG PRESSURE SEALING 


DETAIL OF GASKET 
PORT INLET LUND GAM ET DLAPYR AGM 
PRESSURE EXERTEO COMPRESSION RING 
ON TOP OF manER COVER FACING 








NOW FOR ALL THE DETAILS, 


request new Bulletin 5.6K1, mailed 
immediately. Write Ross Heat Exchanger 
Division of American-Standard, Buffalo 


5, N. Y. In Canada: Kewanee-Ross 





of Canada Limited, Toronto 5, Ont. 


*for feedwater heaters and other high pressure, high temperature exchangers 
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mica to, as = CONTINUOUS 
pocaens tet ncoted © SERVICE... 


and manufactured by Eastern 


After fourteen years of horgpoonomsg service, these Eastern 14 YEARS 


Mixers continue proving their built-in reliability. 
j have a process entailing critical oe conditions, 
investment ib 





INDUSTRIES, INC. 
Mixer Division 
Regent Street 
Norwalk, Conn. 











PORTABLE TOP & SIDE TURBINE 
MIXERS ENTERING MIXERS 
MIXERS 


Various models ofter 

a choice of speeds and 

H.P, dependent upon Heavy-duty models cover the range 

the consistencies of from Y% to 30 H.P., at speeds from } Many of the Eastern 
fluids. All models are 280 to 1725 R.P.M. Versatile in design Turbine applications include 
available with shafts and . . . fugged in performance, these blending, dissolving and 
propellers of various alloys. mixers offer a wide choice in mount- heat transfer. A variety of 
Single and dual propellers, and ing arrangements and motors. All side /f motor mounts and stuffing boxes 
a wide choice of motors give entering models are available with available within a H.P. range of 
flexibility to handle the most critical stuffing boxes which can be repacked Yq to 40, add flexibility 
of operating conditions, with a full tank. to the Eastern line. 
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Rugged insulation finish 
for indoor and outdoor 
lines, tanks, and vessels 


Reduce insulation costs by providing both finish 
and color identification at the same time with a 
protective coating of Armstrong Insulcolor. In 
sulcolor comes in seven colors, plus a clean white. 
It is applied by brush or spray to all types of in 
sulated lines, tanks, and vessels, indoors or out 
doors. There are no solvents in Insulcolor that 
create a hazard during application. Dried film is 


fire-resistant, and lasts for years under severe 


weather conditions. Maintenance is easy, as dirt 
washes readily from Insulcolor’s smooth surface. 

Insulcolor is one of the quality products in the 
complete line of Armstrong Industrial Insula 
tions. Armstrong also offers you a complete con 
tracting service, geared to install these products 
economically and efhiciently. 

For full details on Insulcolor or any other Arm 
strong materials that may help solve your insula 
tion problems, send for free booklets. Check the 


ones you want on the coupon below. 


(Armstrong 
INDUSTRIAL 


INSULATIONS 


potter ere ee 
Armstrong Cork Company 


2509 Ream Ave 
Lancaster, Pa 


Please send me the free booklets checked 


Please have an Armstrong representative call 


c.---------------- 


‘li 


O Armstrong 
Insulcolor®™, 
Weatherproof 
Coating in 
Seven Colors 


September, 1956 


0 Armstrong 
LT Cork Cov 
ering, a New 
Type Cold Line 
Insulation 


PETROLEUM 


0 Armstrong 
Armaglas in- 
sulations for 
Pipes, Tanks, 
and Vessels 


0 Armstrong 
Armafiex*, a 
New Flexible 
Insulation for 
Piping 


RA 


Nome 
Position 
Company 


Address 
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A STERN VIEW 
of 
Petroleum Progress 


Though it dwarfs the once mighty tankers 
of ten years ago, this huge Cities Service 
super tanker may some day be 
dwarfed itself, That is the eniz 

ma of size and the essence of 
progress... the reason why we 

constantly strive to better our 

works, no matter how great they 


seem to ourselves. 


In this light, Cities Service views its 
current record: The all-time high in 
petroleum production...the one-out-of- 
three success ratio in test well drilling—far 
above the ratio for the industry... the new 
peak in stockholders’ equity ...and the 
soaring sales of Cities Service petroleum 
products. 

The significance of these accomplishments 
lies not so much in what they are as in what 
they precede ,.. for they set the pattern of 
bigger and better things to come from 


Cities Service, 


CITIES @ SERVICE 


Progress through Service 


: 


' 
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insulation ECONOMICS 


Both designer and accountant can have their way. CAPOSITE is the finest 
insulating material. It is also the most economical 

Compare the points in its favour with those of any other insulating 
material: maximum efficiency up to 1000°F. without protection; 

light weight; mechanical strength above 1000°F. combined with 
“Caposil” High ‘Temperature insulating material, all these characteristic 
are retained. CAPOSITE is cheap, quick and clean to fit, and can be 
applied to cold surfaces. It is permanent, stays rigid —and 


never sags. Take these features together 


and you have the thermal 
insulation with the Highest 
Efficiency and the 


Lowest Annual Charge * Amosite Asbestos Blocks and Pipe Sections 


* annual heat loss value plus financial depreciation 


THE CAPE ASBESTOS COMPANY LIMITED, 1:14 & 1:6 Park 


Canadian Enquiries: CAPI ISHE TO (CANADA) LTD 200 # 
Umted States Enqutrte NORTH AMERICAN ASBI Oo 


treet, Londor 


’ treet kast 
CORP Hoard of Trade Building 
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PROCESS 
VESSEL 














The above photograph illustrates an as- 








sembly of four hydraulically operated 
piston diaphragm pumps olf various cap- 


MOTOR 


acities, each fitted with micro capacity 


— VARIABLE 
control, SPEED GEAR 


EACH PUMP FITTED WITH INDEPENDENT 


HAND OPERATED CAPACITY CONTROL 
(ALL VALVES METERS ETC. OMITTED) 


The pumps are driven by one motor through a signal pressure from 3 to 1 lb. per square inch. 
variable speed hydraulic gear box fitted with This in conjuction with the individual capacity 
standard pneumatic diaphragm head connected — control on each pump enables the rate of deli- 
to the control so that the speed of the com very of any mixture to be automatically con- 


plete unit can be varied from zero to full by a trolled from the process plant. 


E.C.D. LIMITED - ENGINEERS 
TONBRIDGE - KENT ~- ENGLAND 


> 
NBRIDGE x xeEN® Telephone : Tonbridge 2237 (3 lines) Telegrams : Tonmil, Tonbridge. 
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Towns Gas 
Synthesis Gas 
Girbotol Plants 


Reforming Plants 





Sulphuri Acid 
and Sulphur Recovery 








Catalytic and non-catalytic 
Oil Gas Processes 


Pease-Anthony Scrubbers 


Plate Fabrication 

Pressure Vessels 
Floating Roofs 
Radiography 
Gasholders 
Pipe Work 


Heat Exchangers 


Meehanite 
Castings 


THE POWER-GAS CORPORATION LIMITED 
ASHMORE, BENSON, PEASE & COMPANY 


STOCKTON-ON-TEES AND LONDON 


276 AUSTRALIA CANADA . INDIA , FRANCE . SOUTH AFRICA 
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OIL REFINERIES for which Newalls have supplied insu- 
tion materials include the following: 


BELGIUM INDIA 
* Petrofina Antwerp * Stanvac, Bombay 
* Esso Antwerp MIDDLE EAST 
* Albatros Antwerp * Aden 
BRAZIL Ras Tanura 
* Cubatao Bahrain 
FRANCE VENEZUELA 
Port Jerome Cardon 
Du Nord (Dunkirk) * Amuay 
Confreville 
Petite Couronne 
Berre 
* Insulated wholly with Newalls Insulation Company Limited’s 
materials 











Since the turn of the century Newalls have built up a world- 
wide reputation for efficient insulation of all types of indus- 
trial and marine projects 


lo the rapid expansion of the oil industry during the past 
two decades, Newalls were able to bring a wealth of experi- 
ence and the benefit of proved insulation techniques from 

At home and abroad other fields, contributing greatly to effective temperature 
control and new peaks of operating efficiency in oil refinery 
work 


50 years Newalls provide an international contracting organisation 


equipped to handle insulation treatment on refineries in all 
of insulation efficienc world markets with their well-known range of time-proved 
y materials, including Newalls (Reged. Brand 85% Magnesia 
Nicosil, Newtempheit, and Amosite Asbestos products to meet 
temperatures from 500 } up to over 2,000 ] 


Newalls Technical Advisory Service will assist on all insulation 
matters from plant conception to installation. We invite you 
to take advantage of our comprehensive service 


NEWALLS INSULATION CO., LTD. 


NEWALLS INSULATION CO., LTD. Head Office: WASHINGTON, . DURHAM 
A member of the TURNER & NEW ALL ORGANISATION 


Agents and Vendors in most markets abroad 
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How Buell’s Exclusive Rapping Mechanism 
delivers Extra Dust Collection Efficiency 


Buell Cyclones offer two “extra-efficiency’ 
advantages: (1) exclusive Shave-off which 
harnesses double-eddy and puts it to work, 
and (2), large diameter design which elim- 
inates clogging. 


MECHANICAL Ee 


BLECTRICAL Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 


September, 1956 PETROLEUM ReEI 


Complementing the extra efficiency of rapping in Buell “SF” Electric 
Precipitators, the unique Spiralectrodes add further efficiency through 
50% to 100% higher electron emission, constantly accurate spacing, 


longer electrode life. 


he Vibe 


Buell’s Low Resistance Fly Ash Collector 
combines top efficiency with low draft loss, 
for natural or forced draft installations 
Ideal for boilers from 100 to 2000 BHP. 


For more specific data 


about Buell’s extra efficiency, 


write Dept 21-I, 
Buell Engineering Company, 
70 Pine Street, New York 5, N. Y 


For more data on advert.sed products, use Readers’ Service Cards, last page 13] 





Here's the pitch on dependable 


WELDING FITTINGS 


Welding fittings from J&L Supply factory shipment from the most 
are guaranteed accurate within 
ASA tolerances. Cut your pipe 
with confidence! 





versatile plants in America — 
welding fittings engineered to 


enable you to improve piping 
@® Store stocks for your pick-up 


requirements. 





designs and reduce costs. 


® More comprehensive stocks The line includes fittings of easy- 
centrally located and promptly to-weld JALTEN, made by J&L. 


available. 





Ideal for use with high-tensile, 
@ On special specifications, direct high-yield pipe. 


Jones & Laughlin 


SERVING THE UNITED STATES AND CANADA 
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Catalyst “Know-How 


What makes one catalyst superior to another? 
Often it is the unseen ingredient, “know-how” 
Davison's long experience in successful catalyst 
production gives you this all-important element 

Davison, the first commercial producer of 
synthetic petroleum cracking catalysts, operates 
a modern plant for the sole purpose of producing 
specialty catalysts to aid industrial chemical pro- 
gress. These catalysts can be custom made to 
your specifications. We guard your “know-how” 
as carefully as we do our own. They are made in 
many forms including granular, pelleted, pow- 
dered, spherical, extruded and include many 
supports and active agents. 


Producers ef Catalysts, Inorganic Acids, Superphesphates, |ripie Superphesphates, Phosphate Rock, Silica Gels and Silicefimerides. Sele Producers of DAYCO” Granulated fertilizer 


” 


Put Davison’s “know-how” to work on your 
problem. No matter what your catalyst require- 
ments are, it will pay you to discuss them with 
the Davison Field Service Engineer. A free 
booklet on Davison dependable catalysts is 
available on request 


DAVISON CHEMICAL COMPANY 
Division of W. R. Grace & Co 
Baltimore 3, Maryland 


otace 
»- 
Seles Offices: Chicage, illinois; Houston, Texas; | 
New York, New York; Baltimore, Maryland 


in Canada: Devisen Chemical Compeny Lid., Terente 


, + T°. a "7 . 
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La | E 4 a : Ss | a | AT @ Uniform grain sizing assuring homoge- 


neous structure for greater strength . . . 


TO |Mele) 4 ite} '4 IN better bond . . . throughout complete 


temperature range. 


R E F R ACTO of @ Maximum resistance to abrasion. 
oy Woe ef w L t sg eee @ Excellent nozzle compaction—smooth 


trowel finish —low rebound loss. 


and WALSH @ Highest modulus of rupture without 


sacrificing low “K” factor . . . wanted 


has th em all eee feature in light weight castables. 


(thanks to better research and coramic engineering) These and many other advantages add up to per- 


formance characteristics that make Walsh Castables 
an investment in greater production . . . lower cost. 
vba rT we I, Vas int fry 
TH ry RE HOMOGENIZER 
. HEV R \ ’ ' ! ye ' Ss. ' | ‘ . = 


rose 


TT Le " 
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INSULATING CASTABLES 
Lite-Wate Castable No. 50. . . weight, dry, in 
place, 50 Ibs. per cu. ft. Temp. range 2000° F. 


Lite-Wate Castable No. 70... weight, dry, in 
place, 70 Ibs. per cu. ft. Temp. range 2100° F. 


SERVICE CASTABLES 


H & B Castable . . . weight, dry, in place, 105 
Ibs. per cu. ft. Temp. range 2700 F. 


Super Castable No. 32 . .. weight, dry, in 
place, 115 Ibs. per cu. ft. Temp. range 3000° F. 


Something New Has Been Added! now 


Walsh Lite-Wate Insulating Castable No. 50 
NISF and Super Castable No. 32 are “iron 


Demonstrating application of Walsh iron-free castable. Note low rebound free". . . contain less than 1% iron content. For 
loss, excellent nozzle compaction and remarkable trowel finish. 


details, consult your nearest Walsh distributor or 
write direct. 


WALSH REFRACTORIES CORPORATION 


101 FERRY STREET +« ST. LOUIS 7, MISSOURI 


FOR OVER 60 YEARS MANUFACTURERS OF HIGH GRADE REFRACTORIES 
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SERVING THE 
PETROLEUM 
NATURAL GAS 
CHEMICAL 
AND ALLIED 
INDUSTRIES 


WYATT C. HEDRICK ENGINEERING CORPORATION 


HOUSTON, TEXAS 


CONSULTATION, PROCESS AND DEVELOPMENT 
ENGINEERING, SURVEYS AND ECONOMIC 
STUDIES ARE A PART OF OUR BROAD 
ENGINEERING SCOPE. 


DETERMINATION OF THE REQUIREMENTS 
FOR RAW MATERIALS, UTILITIES AND PLANT 
INVESTMENT PLUS AN EXTENDED FORECAST 
OF EARNINGS WHICH PROPERLY RELATES 
THESE ITEMS IS NECESSARY FOR A 
REALISTIC RE-EVALUATION OF YOUR 


INTEREST IN ANY PROCESS. 
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GAS TURBINES =¥ 
CENTRIFUGAL COMPRESSORS 
Only CLARK builds both! 


Now you can get centrifugal compressors and 
modern gas turbines to drive them exclusively from 
one manufacturer ... Clark. 


In addition to saving money and headaches, you'll 
get proved, matched-performance “packages” specifically 
designed for continuous trouble free service. 


Whether you have a million or a billion cubic feet of 

air or gas per day to handle at pressures of up to 

4500 pounds per square inch, there is a Clark centrifugal 
compressor and in most cases a matching Clark 

gas turbine to drive it. 


Your nearest Clark representative 
will be pleased to give you all the facts. 
CLARK BROS. CO., OLEAN, N. Y. 


One of the Dresser Industries 
Offices in Principal Cities throughout the World 


GAS TURBINES 
CENTRIFUGAL COMPRESSORS 


For more data on advertised products, use Readers’ Service Cards, last page 


Clark 8500 BHP Gas Turbine for 
centrifugal compressor, genera- 
tor or pump drive. 


Clark Barrel Type Centrifugal 
Compressors for extremely high 
pressures. 


Clark Multi-Stage Centrifugal 
Compressors designed for process 
applications. 


Clark Centrifugal Pipeline 
Booster for low ratios and high 
pressures. 
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ONE SHERMAN POWER DIGGER averaged 
16% cubic yards of excavation an hour, for 8 
hours, for a southwestern plumbing contractor. 
And this figure included time necessary for 
24 location changes! The Sherman is used, 
primarily, for digging water, gas and electrical 
service lines for new homes. 

Here are some reasons why this plumbing 
contractor gets more production from his 
Sherman: Fast operating cycle; high visibility 
around other utility lines; and top-notch bell- 
hole performance. And the local Ford Tractor 
dealer, having sold so many, is equipped and 
skilled to keep his machine on the job, working 


at peak output without costly downtime. 
See your local Ford Tractor dealer TODAY 
for a demonstration or write for Bulletin No. 3345, 


PRODUCTS, INC. 
ROYAL OAK, MICHIGAN 


POWER DIGGERS’ + FHOWT ENO LORDERS + FORE LiNTS 


ore 150) wri 


"Designed, Engineered ond Monvlactured jointly by Shermon Products, 
inc., Royal Oak, Michigan. Wain-Roy Corporation, Hubbardston, Moss 
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“POSITIVE 
OIL REMOVAL IN 
REFINERY WASTE 
TREATMENT’ 


...With thee Dorrco Jf Monorake - the modern and 
economical method ’ of cleaning oil-water separators 


Positive and Complete Oil Removal... 
Oil is positively and completely removed by skim- 
mers after each cycle. 


Long Life — Minimum Maintenance ...a 
simple, rugged unit with accessibility of operating 
parts provides ease of adjustment and minimum 
maintenance, 


For a more complete picture on the advantages and opera- 
tion of the Dorrco Monorake, write for Bulletin No. 6001 
just off the press. No obligation, of course. 


Wide Range of Sizes .. . Monorake Units are 
available in widths ranging from 10 to 110 ft. 


Versatile ... The oil trough and sludge hopper 
can be installed at either the influent or the effluent 
end. Placement of oil trough at same end as sludge 
hopper provides for convenient testing and simpli- 


fied operation. 
: 


> 


 orR-CourveR 


‘in cor,RrrPORATE DO 


WORLD-WIDE RESEARCH - 


ENGINEERING + EQUIPMENT 
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_ for buyers of 








Some tips on supply logistics 


Like all 
Montague, Michigan, is near deep water 


Hooker plants, this one in 


for a purpose—a purpose you might 
consider when choosing a supplier. 


The water gives our customers the 
option of barge as well as rail delivery 
For many, the barge service means 
cheaper delivery. For others, it offers 


an alternative means of shipment in 


case of interruption in rail service 

Here are three other “pluses” to con 
sider when you select a chlorine-caustic 
(As a Hooker customer, you 
enjoy all of them): 


supplier 


1. Competent engineering help. An 
experienced supplier can give you as 
sistance in designing or revamping your 
chlorine or caustic soda handling system 


2. Operating assistance. 


plier’s technical servicemen can often 


Your sup 
spot—and help you correct—operating 
troubles before they become serious. Do 
you get the advantage of periodic tech 


nical service visits? 


CHEMICALS 
PLASTICS 
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3. Safety programs. 
should be able to give you up-to-date 


Your supplier 


advice on safe equipment and handling 
methods. 


We'll be glad to enlarge on these 
points, with your requirements in mind 
Simply phone or the 
Hooker sales office 


write nearest 


New booklet, 
pocket size, of 
fers useful facts 
on buying caus 
tic soda 
Besides infor 
mation on forms, 
grades, and ship 
ping 
contents include 


containers, 


a factual discus 


sion on 50% vs. 73% liquid caustic, and 


a handy nomograph to help you figure 
which strength is your better buy 


There's also a nomograph to help 


you estimate your requirements for 


various process solutions 


Check the coupon for a copy. 


1609 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y 
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use 


Caustic Soda 
Muriatic Acid 


Off-color problem. That's what iron, 
sulfates, and other impurities in muriat 
ic acid can be to your production men 


Let even small amounts of these ma 
terials sneak into your production, and 
products that 
come out yellow 


should be white may 
equipment may gum 
up with insoluble precipitates; yields 


may be reduced considerably 

Enter Hooker White Grade muriati« 
acid with these sterling credentials 
00017, at most 
chlorine, 


iron content, 
003%: 


none, 


sulfates 


free none arsenic 
only .0002%, 


Probably the purest muriatic you can 


organic matter, 


buy anywhere in volume 


For requirements only slightly less 
stiff, we recommend Hooker Commer 
0005%,; free 

003%); of 
001%; arsenic, 


cial Grade muriatic: iron, 


chlorine, a trace; sulfates, 


ganic matter, none 


If muriatic acid is a problem in your 
processing, you can probably improve 
matters with one of these exceptionally 
pure grades, Either is available in 13 
gallon carboys and in rubber-lined tank 
cars, in three strengths: 18°, 20°, 22 
Baumé 


For further technical data, simply 
clip the coupon. Write us on your busi 
ness letterhead for samples 


Check items you'd like 


Caustic Soda Buyer's Guide 


Technical data on caustic soda 


echnical data on muriatic acid 


For information on these other Hooker 


chemicals used in the 


petroleum in 


dustry, check below 


Antimony Trichloride, anhyd 


Aluminum Chloride, anhyd 


Sulfur Chlorides 


Clip to your letterhead with your name 


and title and mail to us 


o-oo -----eeeeeneeeeeen sd 
id 
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with METEX Hi-Thruput 


METEX Hi-Thruput Mist Eliminators, installed 
in process towers and vessels, effect sharp separation 
of liquids and gases. Quality and yield are increased. 
Valuable liquids are knocked out and returned. Con- 
tamination of subsequent processing is removed. 
Turbines and compressors are protected from damag- 
ing liquids. Where build-up of coke or solids is a 
consideration, on-stream service life is increased 
three to four times. Air pollution is reduced, too. 

METEX Hi-Thruput Mist Eliminators provide 
virtually 100% removal efficiency, even at extreme 
temperatures and pressures. Pressure drop is negli- 
gible. Their outstanding performance is due to re- 


6-201 
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MIST ELIMINATORS 


positioning of the wires by the METEX patented 
Herringbone Fold... an exclusive development of 
the originators of knitted wire mesh entrainment sep- 
arators. Impingement target area is increased and 
stagnation points reduced. 

In any processing equipment or vessels where 
liquid entrainment is a contributing factor in design 
or operation, specify METEX Hi-Thruput Mist 
Eliminators to assure greater production, improved 
quality of yield and substantially reduced operating 
and maintenance costs. 

For complete information and_ specifications, 
write today for your free copy of Bulletin No. ME-6. 
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Esso Unit Completed 





-.-. 21 days early! 


To meet urgent production needs, 
a quick, quality job was desired 
on construction of a new process 
unit at an Esso Standard Oil 
Company refinery. 

BMC Engineering accepted the 
challenge and with a Key 
Man* in charge, put the unit on 
stream — at full capacity — 
twenty-one precious days ahead 
of schedule! 


You need new “yardsticks” to measure 
the plus performance of BMC. For the abilities 
of this dynamic organization go far beyond what can 


be shown on blueprints — and it's such intangibles 
that add up to better plants, faster and at 
lower cost 


whether your process 


problem is common or complex, BMC engineers 
lve it with ‘‘fresh” thinking that frequently 
produces new efficiencies, unexpected savings 


BMC Engineers are 
more than competent — most staff members are 
recognized authorities in li Tia 


. The BMC man who 
submits your proposal is a/ways a BMC principal 
— always the Key Man respor 
ob. Clients say 


sible for the execu 


This is the BMC 


tion of your 


difference that makes the difference 











ENGINEERS 


a ee 


CONTRACTORS 


Speed was the need — with 
efficiency, of course. This was the 
“Precious Plus” in BMC’s per- 
formance which never can 
shown on blueprints 


be 
for it is 
the product of many intangibles, 
Other leading companies, too, find 
BMC’s plus in performance of pre- 


cious advantage. How else explain 
the 


unusual growth 


BMC is enjoying? 
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Valves may look alike on the surface. Their 
performance is another story. And the in- 
side story of Powell Valves is that every 
Powell Valve has Performance Verified. 
X-ray and gamma ray inspection—ex- 
amining the very structure of the metal it- 
self—are two of the many ways that Powell 
can make absolutely certain that Powell 
Valves will give dependable flow control. 
Every part of every valve must pass 
rigid inspection. As a final step in manu- 


‘Vs @ 
iy @ 
vie 4 
facture, every Powell Valve is subjected to 
an actual line test. Because of Powell's 
pains-taking quality control, valve repair is 
cut to the minimum and plant shut down 
through valve failure is substantially re- 
duced. Records from refineries, power and 
industrial plants the world over prove it. 


Consult your Powell Valve distributor. 
If none is near you, we'll be pleased to tell 
you about our COMPLETE quality line 
which has PERFORMANCE VERIFIED. 


The Wm. Powell Company, Cincinnati 22, Ohio... 110th YEAR 


FIG. 1503 
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150-Pound 
Steel Gate Valve. 


FIG. 6003—Steel Gate 
Valve for 600 Pounds W.S.P 


af 


RESISTANT 
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Steel Swing Check Valve 


there’s enough difference to make ALL the difference 


At final inspection, each individual Scovill Heat Exchanger Tube is checked 
for diameter, wall thickness, concentricity and length, to conform 


to permitted tolerances under pertinent pecifications 


Inherent, however, in the quality of the alloys from which these tubes 


are drawn are many other distinctive difference Pho phorized Admiralty 


Heat Exchanger Tubes. for example are initially hot extruded from billets made 
by Scovill’s unique continuous Ccastin proce In thi proce continuou 
“blending” of the alloy from many melts produces exceptionally uniform meta 


with even distribution of optimum inhibitor (pho phoru content 
The net result more perfect finished tubs 
free from surface detect uniform in chemical ce 


fully protected for long ice life delivered 


On your next installation \ you how the 


Scovill Heat ke xchanger t i ‘ perio 


\ comprehensive range illo ! 


Scovill’s Technical 


Scovill Manufacturin Compan Mill Produet 


9) Mill Street, Waterbur 2U, Con 


HEAT EXCHANGER TUBE 


FOR APPLICATIONS FROM MARINE 10 PETROCHEMICAL FROM COMPRESSOR INTERCOOLERS 10 ‘CAT CRACKER’ EXCHANGERS 


Phosphorized Admiralty « Admiralty « A | Admiralty « Muntz Metal « Naval Brass « Red Bra 
Arsenical Copper « Copper Nickel x4 pro Nickel Ze A num Brass « Aluminu 
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TROUBLE-FREE TURBINE 
OPERATION STARTS 


Terry solid wheel turbines have 
become a symbol for dependable, 
trouble-free operation. The rea- 
son—simplicity and ruggedness of 
construction, 


Take the rotor, for instance. It’s 
a solid forging in which a series 
of semi-circular buckets is milled. 
There are no separate parts to 
loosen or work out. Since the only 
function of the blades is to form 
a series of pockets, any wear 
which might occur would not ma- 
terially affect horsepower or 
efficiency. 


It is impossible for the blades 


to foul. They have large clear- 
ances and are further protected 
by the projecting rims at the 
sides of the wheel. As the side 
clearances are also very large, end 
play can do no harm. 

Simplicity outside too—as you 
can see from the photograph of 
the 1500 HP at 3500 RPM solid 
wheel turbine above. This tur- 
bine is equipped with an oil relay 
governor and forced feed lubri- 
cation to the bearings. 

For more about these work 
horses of industry, send for a copy 
of bulletin S-116, No cost or 
obligation. 








THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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not one... but two 
15,000 b/d CATFORMERS for 


Blaw-Knox is designing and constructing 
two Catformers and Unifiners for THE 
ATLANTIC REFINING COMPANY. 
One to be installed in their Philadelphia 
refinery, the other for Atreco, Texas. 

The units are identical, each having a 
reforming capacity of 15,000 barrels per 
day. 

To save both construction time and 
costs, this project was planned to take 


MO NM jl HM. 


advantage of the engineering work for 
the first unit by adapting it directly to 
the second installation. 

The background and experience of 
Blaw-Knox engineers in catalytic reform- 
ing and hydrogen treating, as well as 
other petroleum processes, are available 
to you in your expansion or new refinery 
plans. We welcome the opportunity to 
make recommendations. 


BLAW- K NOX COM PA NY Chemical Plants Division 


Pittsburgh 30, Pennsyivania « Chicago 1, lilinois 


SWOO VISIO 


1956—P EUM REFINES 
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Why settle for less than 


MAXIMUM EFFICIENCY AT LOWEST FIRST COST 
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Photograph of actual installation of a Centrifix 16 inch 
1000 PSIG SRW Line Purifier with spray connection and 20 


inch inlet and outlet. The overall length is 6 feet 6 inches. 


Extensively Used In The Petrochemical Industry 


and In Natyral Gas Transmission Pipelines 


specify Centrifix rw tine Purifiers 


You eliminate once and for all entrainment grief when 
you install Centrifix Line Purifiers. The high separating 
efficiency common to all Centrifix equipment is accom- 
plished by application of properly controlled centrifugal 
and centripetal high-velocity forces initiated by the 
basic design. Entrainment is cast from the passing 
stream and is caused to drain through races and 
eject tubes. 


In the natural gas unit illustrated, the purifier is 
equipped with a spray head just upstream of the heli- 
coid tuyere forming the separator element. The pur- 
pose of this spray is to add just sufficient oil to the 


Write today for Centrifix 
Engineering Manual and Catalog 
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tuyere blades to wet their surfaces and thus pick up 
entrained solids. 


Only Centrifix gives you all of these exclusive features 

. Highest Separating Efficiency, Broad Range, Negli- 
gible Pressure Drop, Self Cleaning, Large Slug Capacity, 
No Moving Parts and Simple Installation. Let Centrifix 
engineers recommend the correct Centrifix solution to 
your line purifier problems. 


THE 


Centrifix 


CORPORATION 


3606 PAYNE AVENUE 
CLEVELAND 14, GHIO 
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HASTELLOY Alloys in Convenient Forms 


... for Superior Corrosion Resistance 








EXTRA CORROSION RESISTANCE 





Equipment made of Hasrettoy allo is giving good 
service handling such severe corrosives as boiling hydro 
chlorie and sulphuric acids. The allo ire also used to 
handle these acids at lower temperature ind in all 
concentrations. HAsTeLLoy alloys are the most economical 
material for handling such reactive materials as hydrogen 
fluoride and wet hy droge n chloride a it bigh tem 
peratures The alloy are also highl resistant to wet 
chlorine, acid salts phosphoric acid, nitric acid, and 


Orpanic ae ids 


AVAILABLE IN STANDARD FORMS 


Hasteccoy alloys are available in all of the standard 
mill forms— sheet, plate, bars, rods, wire, tubing, pipe 
fittings. and fasteners. They can be obtained a and 


and investment casting 





TEST THEM NOW 


Samples for trying Hasrecvoy alloys under actual 
plant condition ire i silable without charge (et in 
touch with the nearest Hayne Stellite Company oflice 


and describe the corrosive conditions involved 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 


General Offices and Works Kokomo, Indiana 
Office 
Chicago « Cleveland - Detroit . 4 


Angele New York an tra 
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When a refinery has to shut down for a 
replacement or repair—that's the time when 
action and know-how count, 


The special spiral fin unit here shown had to be 
built over a week-end to get a large 
oil refining plant back on stream. 


Such repair and replacement work has added to the 
fine reputation Sun Ship has won through 

years of service in the construction of oil 

refining and chemical equipment of every kind. 


~ FY 
Cun 
SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PA. 
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Richard C. Waldron, Okonite’s Manager of Engineering, explains: 


How to tell right from wrong in plastic control cables 


With hundreds of compoundstochoosefrom,it’seasyto —~™Ss*°2?2:2:2?2?222°ec<2c2coe2oecoeea]2=—a= 
THE OKONITE COMPANY, Passaic, 


Kindly send me the free bulletins checked below. 


BULLETIN 2120—insulated Power and Control Cable —600 Volts 
(Okoseal 100) 


[ | BULLETIN 2121—Machine Tool and Switchboard Wire—600 
Volts (Okoseal 200) 
Se 2122—High Ambient Petroleum and Chemical Resist 
ant Wire—600 Volts (Okoseal 300) 
aa 2123—Oil and Gas Resistant Wire 600 Volts 
(Okoseal-Nylon, Type OGR) 
us 2124—Multi-Conductor Control Cable—600 Volts 


make an incorrect choice when selecting thermoplastic 
control cable for refinery, natural gas and petrochemical 
use. The wrong choice can be extremely costly. 


Specific Okonite plastic cable insulation and sheath 
compounds make your selection easier 
Okonite has recently introduced several Okoseal (poly- 
vinyl! chloride) and Okolene (polyethylene) insulations 
and sheaths compounded to Okonite’s own formulas. 
From these you can select the exact combination of 
insulation and sheath for your specific environment: 
salt water, petroleum oils, paraffinic hydrocarbons, 
alcohols, mineral acids, fixed alkalies, ketones, esters, 

halogenated hydrocarbons. 


(Okoseal 100) 


BULLETIN 2125—Insulated Power and Control Cable—0O-5000 
Volts (Okolene 400) 


BULLETIN 2126—Multi-Conductor Control Cable—600 and 1000 
Volts (Okolene 400) 


[| [owsree 2127 —Cathodic Protection Cable (Okolene 400) 
Make your selection from these new bulletins 


Especially compiled for the petroleum and _ petro- 
chemical industries, the following bulletins give com- 
plete technical information, including dimensions, on 
Okonite plastic cables for power, control, machine 
tools, lighting circuits, motor leads, switchboards, 
communications and cathodic protection. 


a. 2128 Relative Environmental Performance Data for 


Plastic Insulations and Sheaths 
NAME 
COMPANY 
ADDRESS 


ciITY STATE 
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Unibestos...the only single-layer pipe insulation 
that provides positive protection at the joints 


Unibestos is the only single-layer pipe insulation that’s built 
with the strong, long interlacing fibers of Amosite, the quality 
asbestos from South Africa. This unique construction permits 
single-layer Unibestos to form positive heat seals at hard-to- 
insulate joints and fittings...to provide more protection against 
heat loss than other single- or even double-layer insulations. 

With Unibestos on the job, there is less shrinkage...more 
resistance to moisture, acid and chemical fumes... greater tough- | 
ness to withstand shock and vibration. Easy to miter, easy to Unibestos locks in more Ny 
cut, this durable insulation goes on the most complex pipeline heat than other single- 
systems quickly and economically. or double-layer 

Fast, low-cost application...long-lasting, positive protection 
—these are the reasons why Unibestos is becoming the specified 


Joe Bestos says: 


Remember when 
insulating those tough 


fittings, single-layer 


insulations! 


insulation for more and more of today’s industrial operations. 
Unibestos” is available in sectional form through 44” O.D. 


For complete information write... 


UNION ASBESTOS & RUBBER COMPANY 


1111 West Perry Street « Biocomington, lilinois 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 





19 tons of stainless... 
all for one customer... 


all for atomic power... 


.».,and all from 


CARLSON 





| ange froma Sant ndnen an 
GOIN STN INC. Stain/ess Stee/s Exclusively 


THORNODALE * PENNSYLVANIA 


District Saies Offices in Principal Cities 








rele” Design Le taiN 
Maxivision Accuracy fe 200 — 
TM CCIM UC LUMMm <0 250.> 


\ 


Now...all 3 in one ‘American’ Thermometer 


Only this new American Thermometer* gives you the three 
features most demanded in a dial thermometer. The “Every 
Angle” design allows you to install this thermometer any- 
where then angle it in the direction that provides easiest 
reading. The anti-parallax Maxivision dial guarantees the 
surest, sharpest, easiest reading. Graduations are carried on a SET It 
raised ring, set close to the cover glass, with an index-type, for use as a side 
functional pointer set at the same level. The result — no per- —— 90 

. eor 
spective effect — parallax error practically eliminated. Finally, eer 

top-connection 

bi-metal actuation insures high sensitivity, economy, and 

: thermometer 
surety of operation 





Install the new American “Every Angle” Bi-Metal Dial Ther- 

mometer anywhere inside or out, Its climate-proof case 

defies any weather condition. The full use of these thermom- 

eters in any process plant makes possible temperature readings SET IT 

with the same ease and facility of those of a pressure gauge for use as a 

Write today for complete information. Ask for Bulletin 148 straight-form 
*Pat. App. For thermometer 


/ 
SPECIFICATIONS 
5-Inch Type 5-6060 American ‘‘Every Angle” Bi-Metal Dial Thermometer B 


SET IT 
for use an oblique- 
form thermometer 


Temperature Ranges: From minus 80° to plus 1000° F. Accuracy 
within 1% of range. Dial Size: 5”. Scale approximately 10'% 
long. Bi-Metal Coil; Low mass, with single helix close to inside 
wall of stem assures high sensitivity. Silicone fluid dampens 
vibration, accelerates transfer, speeds response. Case: Stain- & 
less steel. Bezel: Threaded to case. Front: Clear, extra-heavy 
glass set in channeled gasket to seal case. Pointer: Functional 
type, adjustable from front. Stem: Lengths 4” to 24”, 18-8 


stainless steel. All joints welded. Connection: Fixed, 4%” NPT v SET IT 


for use as a standard 90° 


back-connected thermometer 


Separable Sockets: Available in all materials and sizes nor- a 
mally required. 


your needs. He is always ready to help you ward off costly shut-downs 
through fast delivery from local stock 


MAXWELL 


3 | A product of MANNING, MAXWELL & MOORE, INC. stratForD, CONNECTICUT 
z t S 
z 
3 : 


% PHONE your Industrial Supply Distributor for experienced attention to 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Con 
BOX AND LOAD LIFTER CRANES, ‘BUDGIT AND ‘LOAD LIFTER 


\ 


and Inglewood, Calif SHAW 


HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich 


For more data on advertised products, use Readers’ Service Cards, last page Py I 





REFINING BOOKS OF THE PETROLEUM INDUSTRY 


Co Sarn More-Learn More 


The knowledge gained through years of work and study by some of the most capable men in the 
oil industry is set down in the books listed below. Because it is impossible to carry in one’s head 
all the details of his industry, a well-rounded library of reliable data is a definite asset. Not 
only does it save time, but it often makes his available knowledge of a subject more accurate and 


up-to date. 


Order some of these books and profit by 


ADAMS, OrVILLI 

Elements of Diese] Engineering 
A_pers, L 

Liquid—Liquid Extraction 
ARMISTEAD, GEORGE, JR 

Safety in Petroleum Refining and Related Industries 10.00 
Bonn, A 

The Physical Chemistry of Lubricating O 
Boner, C. J 

Manufacture and Application of Lubricating Greases 8.50 
Brooks, BENJAMIN T. 

The Chemistry of the Non-Benzenoid Hydrocarbons 12.00 
Brown, G. G 

Unit Operations 
Campsetrt & Gries 

Methods of Analysis of Fuels and Oils 
Cuu, Ju Cun 

Distillation Equilibrium Data 
CorpenHaver & BiceELow 

Acetylene and Carbon Monoxide Chemistry 
Dient, Joun C 

Natural Gas Handbook—cloth 5 

Natural Gas Handbook—leather 
EcKMAN, Donatp P 

Principles of Industrial Process Control 
Eciorr, Hutta & KoMaRewsKI 

Isomerization of Pure Hydrocarbons 
Fieser & FIeser 

Oreanic Chemistry 
Georci, Cart W 

Motor Oils and Engine Lubrication 


Git, Tuomas T. 
Air and Gas Compression. 
Compression and Natural Gas Alignment Charts 


GRAHAM, FRANK D 
Pumps, Hydraulic and Air Compressors 


GRISWOLD, JOHN 
Fuels, Combustion & Furnaces. 


GrRuse & STEVENS 
( emical le 


GueELICH, JOSEPH 
Chemical Safety Supervision 


Harcu, Dr. Lewis F. 
The Chemistry of Petrochemical Reactions 


Hesse & RusHTON 


the experience ol others. 


HopoMan, Cuaries D 
Handbook of Chemists 


Hotzsock, Werner G 
Instruments for Measurement a 10.00 


Jacons & SCHEFLAN 
Handbook of Solvents 


KALICHEVSKY & Kons 
Petroleum Refinine With Chemical 


KINGSTON, BENSON M 
Acidizing tlandbook 


KigscuBpauM, De Eun 
Distillation and Rectification 10.00 
Leperer, Micnart 
Paper Electrophoresis 
MaAnrTet, C. I 
Adsorpti 
Marspen, Cyrait 
Solvents Manual 
MELLAN, IHeKt 
Industrial Solvent 200 
Newtson, W. I 
Petroleum Refinery Engineering 12.00 
Orumer, Donan I 
Fluidizatior 
Ropinson & GIcciLanp 
element f lract 
Sace & Lacey 
Volumetric and Phase Behavior of Hydrocarbon 
Scorr, Witrren V 
Standard Methods of Chemical Analysis (2 ‘' 
Suerwoop, THos. K 
A] ‘ & |} 
Sre_cter, FRANK K 
( orrosion: Cause 
STANIAR, WILLIAM 


Plant Engineering 


PREYBAL, Ron 


Process Equipment Design ; 8 () 
Prices subject to change without notice’ 


Ask for Gulf Publishing Company's FREE “Petroleum Books Catalog,” containing detailed information 
on these and many other petroleum industry books, available through Gulf Publishing Company, 
Books Department. 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608 HOUSTON, TEXAS 
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Low Bolling Hydrocarbon Mix (12 Components) Is0-Butane 
23 Minute Run (Room Temperature) - : 
Sample Volume: 1.5 cc (One Atmosphere) 
Output: 4 of Available Sensitivity 


Carrier Gus: Helium 


Propylene 





Butene N-Butane 
ree 


Flow Rate: 150 ml/min. ; iso 





+449} 














Iso-Pentane Methane 
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N-Pentane 


























a5 AREER hes 8 ieee: TT We TT Sen” 


Photo of actual run made on new P-E Vapor Fractometer. To find mole % concentration of a component, 


analyst simply integrates area under peak by multiplying peak height (a) times half-band width (b 


This quantitative analysis took only 23 minutes 
on the new P-E Vapor Fractometer that costs only $1,375 


HOW LONG WOULD IT TAKE YOU? 


Take analysis of 
thetic Here 


ponents representing the hydrocarbons most 


Employing the principles ot vas chromo- for example the a syn 


tography, P-E’s new vapor fractometer is a LPG mix shown above 12 com 
revolutionary advance in the field of gas and 
frequently encountered, were clearly sepa 


rated 


volatile-liquid quantitative analysis. It is 


fast, precise, uncomplicated to operate, ex a job extremely difficult to accom 


and above all 


tremely simple in calculation 
many times less expensive than distillation 
columns, mass spectrometer, or any 
instrument for the purpose 

instrument 


For qualitative analysis, the 


gives extremely clean separations —even of 
components 


separated by ordinary methods. For 


analysis, high sensitivity permits use of ex- 


tremely small samples 


other 


and isomers which cannot be 


trace 


plish by ordinary vacuum distillation meth 
ods The pertect shape ot the rec orde I bands 
makes quantitative analysis simple and a 
Af urate Area under Cac h peak IS the measure 
of the 


nent 


mole & concentration of the compo 


all that is 


needed for calculation, without preliminary 


These area relationships are 


calibration for each individual component 
There 


inexpensive 


is no faster, no simpler, no more 


method in existence today. 


Pe rkin = Elmer CORPORATION 


Norwalk, Connecticut 


For more data on advertised products, use Readers’ Service Cards, last page 


This is the Model 154 
Vapor Fractometer (re- 
Send 


for descriptive bulletin. 


corder optional) 





FIELD OPERATORS KNOW 
THESE SEPARATORS 
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BS&B Equips their Products with 


A BGS. 


PENBERTHY GAGES 


These separators made by Black, Sivalls & Bryson, Inc., are 
used to extract liquids from air and gas lines. Removal of these 
liquids prevents damage to compressors and other mechanical 
equipment. In cold weather, they are helpful in preventing 
freeze-ups of gas transmission lines. 


By standardizing on Penberthy direct-reading liquid level 
gages for use on vessels where liquid or interface levels must 
be observed, BS&B assures accurate readings under a variety of 
temperature and pressure conditions. 


Because quality manufacturers, such as BS&B, realize that 
less than the best is not good enough . . . you are seeing more 
and more Penberthy gages at work on equipment in the 
Petro-Chemical industry. 


Our new catalog #36 will show you why Penberthy 
products deliver unmatched performance. Write for your copy. 


PENBERTHY MANUFACTURING CO. 
Division of Buffalo-Eclipse 
1242 Holden Avenue 


Corporation 


— — 


NEAT 
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Detroit 2, Michigan 


There's Certain Satisfaction in propucts BY 
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EJECTORS 
INJECTORS 


CYCLING JET 
PUMPS 


ELECTRIC 
SUMP PUMPS 


LIQUID LEVEL 
GAGES 


GAGE VALVES 





MANUFACTURERS OF DYES AND CHEMICALS 
FOR THE PETROLEUM INDUSTRY 


Fluorescent colors and blooming agents 
Your dependable used with additive compounded, 
solvent extracted lube oils 
Dyes for gasolines, greases, waxes 


LOWICE for rr and industrial products 


Petrol Ero Blue for Aviation gasoline 

This material meets Mil-F-5572 Specification 

Manufacturers of fluorescent indicator for F.1.A. absorption method hydrocarbon 

analysis. ‘Petrol’ Red AB4,a specially developed red dye for gasoline marking 

to meet Mil-F-5572 specifications. ‘Petrol’ colors for gasoline, kerosine, 

Diesel and tractor fuels. * ‘Greasol’ colors for greases. « ‘Stero’ colors 
for waxes. 
Patent Chemical Company specializes in petroleum problems 
and preparation of particular products to meet special 
requirements involving dyes; fluorescent colors; 
additives; blooming, wetting, disper- 
sion agents, etc. 


Fuel Oil Additives Gasoline Additives 
‘Turbine Oil Additives = XeYe hYMm OL) (0) go 
etrol Blue Whiteners Asphalt Bonding Agents 
I maa Agents Dispersing Agents 
bis be pees . 
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A BALANCED 
New WOMAN: 


Spown here is the new S. & J. Hydraulically operated 
BALANCED Internal Safety Valve, which will remain in a closed position 


against various combinations of tank, line or manifold pressures. Since 


there is equal pressure on both sides of the cylinder bottom plate, this 


valve has been so designed that the area over which this pressure acts 


in the downward direction is greater than the area over which the pres- 


sure acts in the upward position. The result is that the force in the down- 


ward direction tends to seal the valve tighter with increasing line pres- 


sure. These valves are made in 3’, 6” and 8” sizes. The 3” size operates 


with a single piston, while the 6” and 8" sizes 
employ a double piston to minimize the amount 
of hydraulic fluid required. Complete data and 
drawings on these valves and actuating hydrau- 
lic operators is contained in our new catalog 


HVS-HP, available upon request. 


BERKELEY 10, FORNIA 


NEW YORK aril Xero) 

110 E. 42nd St ey 10409 S. Western Ave 
HOUSTON Thompson Bldg LOS ANGELES 

M & M Bidg 6399 Wilshire Blvd 


Shits Cu 


f more data 





REPRESENTATIVES 

SEATTLE: Nebor Supply Compeny, 3000 Western Avenue 

MONTREAL: Lytle Engineering Specialties, Lid, 360 Notre Dame $., W 

TORONTO: Lytle Engineering Specialties, Lid, 69 Eglinton Eost 

VANCOUVER: P. D. Mcleren & Son, itd, 3277 Main Street 

CALGARY: P. D. Mcleren & Son, Lid., 510 - 9th Ave W 

MEXICO, D.F.: Dalme Comercial, $. A 

CARACAS: Sinclair Spence, C.A., Edificio Gelipen 

ENGLAND: Whessee, Lid. Seles: 25 Victoria $1, London §. W. 1 
Whessoe, itd, Works: Derlington, County Durham 








This fine plant overseas is just one example 
of Procon’s continually growing accomplish- 
ments in petrochemical construction. Like all 
our projects, it was completed on schedule 


and up to every specification. 


Procon’s world-wide construction organi- 
zation provides a complete service, including 


new plant construction, additional process 


facilities, expansion or modernization, to the PRO CON 
petrochemical, chemical and oil refining ncopovaled 
industries. Our services are available to you, 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S.A 


any lume, anywhere. PROCON (CANADA) LIMITED, TORONTO 16. ONTAR 


PROCON (GREAT GRITAIN) LIMITED, LONDON 
PROCON INTERNATIONAL &.A.. SANTIAG 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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WHERE CLEANLINESS 











SAFETY and 


ECONOMY COUNT... 





Hospital corridors must be easy to clean and safe from fire. The answer here is 
wainscoting of KAM Apac 


&M “APAC’ ASBESTOS SHEETS 


These two illustrations show but one of many 
excellent uses for this material ...use K&M 
Apac almost anywhere . . . as interior and exte- 
rior siding, office paneling, plant and office 
ceilings, machine shop sheathing, stock room 
sidewalls, basement partitions, linings for ele- 
vator casings; as inside-plant enclosures, as 
waste and storage bins, and even as hoppers. 





K&M Apac is the ideal low-cost, long-life 
building material. It is made of two practically 
indestructible ingredients . . . asbestos fiber and 
portland cement... and actually grows harder 
and more durable with age. K&M Apac cannot 
burn, rot or corrode, nor can it be damaged 
by vermin or rodents. Apac is easily sanitized 
with soap and water. 





PRACTICALLY NO MAINTENANCE NEEDED, indoors 
or out! K&M Apac sheets are highly weather- 
resistant. Their natural gray color is attractive 
and no painting is required for protection. 


INEXPENSIVE APPLICATION is possible with K&M 
Apac ... large 4’ x 8’ sheets can be applied ona 
big area quickly, and even unskilled labor can 
cut, drill or shape them on the job without 
special equipment. K&M Apac is ideal for this ramp wall which must be rugged to withstand the 


continuous scuffing and scraping of heavy traffic 


KEASBEY & MATTISON 


COMPANY «© AMBLER «© PENNSYLVANIA 
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DESIGN AND APPLICATION NOTES ON 


unos new Poro-Klean Filter 


TYPICAL PORO-KLEAN FLOW DATA Precision 3-to-30 micron filter for high 


rT] a temperature and high pressure 
eT. 








Poro-KLEeANn, Cuno’s new porous stainless steel 
filter material, now offers the chemical, petrochemi- 
cal, nuclear, and process industries true micronic 
filtration for temperatures to 900°F and differen- 
tial pressures to 2000 psi. 


+ 


| 
| 
| 





! 


Standard in 316 stainless steel, with low carbon 
content (0.03 to 0.05% max.), Porno-KLEAN is an 
ideal filter material for use in applications requiring 
corrosion resistance, high strength (ultimate tensile 
strength: 25,000 psi), high resistance to hydraulic 
shock, or positive freedom from fluid contamination. 

Typical Poro-KLEan applications, already in use 
in the chemical and process industries, are listed 
below. Approximate flow-rate curves for typical cell 
and cylindrical standard elements are shown at left 














(for exact data, see your Cuno representative). 


FLOW IN GPM CYLINDRICAL 
FLOW DATA FOR TYPICAL CYLINDRICAL-TYPE, TYPE TYPICAL PORO-KLEAN APPLICATIONS 
coarse-grade, Pono-Kiean filter element, fluid vis- 
cosity as parameter Filtration to 15 microns. TO REMOVE: 
* Resin and airborne contamination from demineral- 


“« . 
ized water 





oi -" TT * Fixed-bed catalyst fines from petroleum products 

* Over-cooked gels from polymers 

* Radioactive contamination from light and heavy water 
¢ Fine precoat particles downstream from primary filters 


* Contamination and/or catalysts from high-tempera- 
ture and high-pressure refinery gases 


* Metal oxides from molten sodium, sodium-potassium, 
and bismuth 


* Iron oxides from fuels 
* Rust from steam 
* Foreign matter from pharmaceuticals 


TO RECOVER: 


* Catalysts from gases and liquids 


TO DISPERSE: 


| | 

1 | | : * Gases into liquids and other gases 
. 

5 





+ 

















FLOW IN GPM CELL TYPE If you have problems like these, |et Cuno 
engineers help you apply Poro-KLean to thei 
solution, See your Cuno representative, or write 
Cuno Engineering Corporation, 33-7 South Vine 
Street. Menden, Conn. 5.20 


FLOW DATA FOR TYPICAL CELL-TYPE, medium- 
grade, Pono-Kixan filter element, fluid viscosity 
as parameter. Filtration to 5 microns. 











Be, ee es 


’ 


FLO-KLEAN (wire-wound) » PORO-KLEAN (porous stainless steel) 
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Incoloy furnace tubes 
safeguard ethylene supply 


... aid production continuity in 


million pound /day Gulf plant 


Ethylene is as basic as bread to the 
petrochemical industry. Continuous, 
reliable supply is essential. 

That’s why Gulf Oil Corporation’s 
completion of the No. 2 Unit in its Port 
Arthur plant is sparking petrochemi- 
cal development in Texas’ Gulf Coast. 


New facility assures ethylene 
at million pound/day level 


At the feed end, Gulf's own big nearby 
refinery is a stable source of ethane 
and propane. At the distribution end, 
extensive, highly flexible ethylene stor- 
age and pipeline facilities keep prod- 
uct availability at a steady high level. 
So does the plant itself. It is designed 
for maximum continuity of production. 
l'ake the tubes in the cracking fur- 
naces, for example. In the high tem 


‘ptember, 1956-—PETROLE! 


perature reaction zone, they are Inco- 
loy* iron-nickel-chromium alloy. 


Under prolonged exposure to such 
conditions, Incoloy alloy is stably aus 
tenitic and shows excellent resistance 
to carburization providing a factor 
of safety during decoking if temporary 


hot spots were to develop. 


Speaking of No, 1 Unit, Gulf states 
“These tubes have been in actual crack- 
ing service over 9000 hours. Mainte- 
nance has been very slight... mainly 
replac ing one or two feet al the outlet 
end o} several tubes.” (An easy repair 
with weldable Incoloy.) 


As a result of this experience, Gulf 


* 


Incoloy tubes on firing line In the 


reaction zone of the Selas furnace, low- 


est and hottest area, 18 Incoloy tubes 


earry the stream, Maintenances 


slight 


ia Very 


Battery of 8 Selas cracking furnaces 
at Gulf Oil's new 
No. 2 unit from ethane of 


producing ethylene 
propane 
banks of 


burners controls temperature and com 


Independent regulation of 


variations in feed 
Alyn nies of 


pensates for wick 


stock 


permits construction 


and promotes uniform heating 


adding to tube life and reducing coking 


is using 72,000 pounds of Incoloy alloy 
tubing in the reaction zones of the bat 


tery of the & new Selas furnaces 
As an extra bonus... 


Gulf realizes a distinct price advantage 
the 
tively inexpensive extruded form 


In using Inecoloy tubing in rela 


If the selection of furnace tube ma- 


terials is your responsibility you will 
want to know the advantages of Inco 
loy. It’s easy to get the facts Just write 
Inco’s Developme nt and Research Div. 
*1 

Ihe J " al Nick ‘ ' i 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street Keo New York », 
M _=. 


I n co I 0 y @ @ @ for heat-resisting use 


For more data on advertised products, use Readers 


Service Cards, last page 





PACKINGS 


SIMPLIFY YOUR PACKING PROBLEMS 


these 6 packings will handle most of your requirements 





STYLE 193—U.5S. CENTRIFUGAL PUMP PACKING 


For centrifugal pumps, or other rotating or oscillating rods or shafts, 
handling hot or cold, fresh or salt water, oil, brine, weak acids, caustic 
solutions and ammonia. Made of long fibre asbestos yarn, plaited square. 
Each strand thoroughly lubricated and graphited. 


STYLE 193 














STYLE 101—U.5S. RAINBESTOS HIGH-PRESSURE 
ROD AND PLUNGER PACKING 

Designed for nig-gesenane steam, air and gas up to 500° F. Made from 
selected asbestos cloth, woven from tightly twisted asbestos yarn, with 
a genuine U.S. Rainbow non-hardening cushion, formed square, and 
treated with heat-resisting lubricants and preservatives and with a 
graphite solution. 

STYLE 101 














STYLE 16010—U.S. MATCHLESS PACKING 


Matchless is the high-pressure packing—will withstand hydraulic pres- 
sures as high as 8000 pounds. Self-adjusting, automatic action results 
in reduced wear and tear on rods and plungers, minimizes friction, keeps 
down packing costs. For hydraulic equipment, presses, rams, triplex 
pumps, coulis packed pumps, and outed on rotary drilling rigs. 

STYLE 16010—DUCK AND RUBBER 














STYLE 463—U.5S. PEERLESS CANVAS PUMP PACKING 


For service on inside packed pumps against hot or cold water, 
and for end rings in Realboulic sets. Made from first quality, closely 
woven duck laminations cemented together with a high quality 
rubber friction. Light in weight. 


STYLE 463 














STYLE 125—U.S. WIZARD ROUND BRAIDED 
ASBESTOS PACKING 


For use in valve stems, reciprocating rods and plungers, against 
steam, air, hot and cold water, ammonia, oil, chemicals and some 
acids. Made of long fibre asbestos yarn, braided in round cross- 
section in the braid-over-braid construction, thoroughly lubricated 
and graphited throughout. 





STYLE 125 











STYLE 899 (F.O.P.)—U.S. COMPRESSED ASBESTOS SHEET 


F.O.P. (Fibre Oil-Proof) is the original oil-proof asbestos fibre 
high-pressure sheet developed especially for oil industry condi- 
tions. Recommended for packing flanges or joints against super- 
heated or saturated steam, air, ammonia, gases, oil, nine ml 
water, some acids, alkaline solutions and other chemicals. Ideal 
for Still Head gaskets. It will not soften, burn, blow or ooze out of ; ' 
a joint, and does not deteriorate with age in stock. “ 

STYLE 899 (F.0.P.) 











Mechanical Goods Division 
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and “Tuse-Turn” are ap 


to products of TuseT 


UBE-TURN* WELDING TEES are drawn from seamless 
You get ‘Rua to a barrel shape. This, and other design 
features produce high strength—averaging over 25% 

extra strength more than required by applicable standards. 
° Specify TUBE-TURN Welding Fittings and Flanges for 
with extra values: superior products, the exact fitting or flange 
you need from our complete line, outstanding engincer- 
The Lending Broxd, ing service, Call your nearby Tube Turns’ Distributor. He 


is at your service! 


The Leading Moanvfacturer of Welding Fittings and Flanges 


TUBE TURNS ©: 
KENTUCKY 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
DISTRICT OFFICES: New York + Philadelphia + Cleveland + Toledo + Chicago + Denver + Los Angeles 
San Francisco + Seattle + Atlanta + Tulsa + Houston + Dallas + Midland, Texas 





Speed up 

your piping jobs 
with 
TUBE TURNS’ 
SERVICE 


COMPLETE LINE SERVICE —You can make sure of getting the right 
fitting for each job when you specify “TUBE-TURN”. This is the world’s 
most complete line of welding fittings and flanges, including more than 
4000 items, in all piping materials, schedules, and sizes. 


TUBE TURNS, Dept. Y-5 


224 East Broadway, Louisville 1, Kentucky 


Please send free copy of “Allowable Working Pressures” 


Company Name 

Company Address 

City Zone 
Your Name 


Position 


ENGINEERING SERVICE —tTube Turns’ Engineering Service can 
help you on your piping projects. For example: Diagram above shows 
an application where TUBE-TURN* Welding Fittings and Flanges 
simplified the design and erection of pump piping. They save time, 
save space, and make the piping permanently leakproof and reliable. 
Ask your Tube Turns’ Distributor to give you the pump piping recom- 
mendations of Engineering Service. 


AVAILABILITY —Your nearby Tube Turns’ Distributor carries local 
stocks for fast delivery. Call him for good service in good connections. 


DISTRICT OFFICES 
New York San Francisco 
Philadelphia Seattle 
Cleveland Atlanta 
Chicago Tulsa 
Denver Houston 
Los Angeles Dallas 

Midland, Texas 


* *tt" and “TUBE-TURN” Reg. U.S. Pat. Off. 


TUBE TURNS 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 

















When temperatures and thruput go UP... 
[arpenter Stainless Tubing holds corrosion costs DOWN 


@ Is the threat of rapid deterioration of tubing in heat 
exchangers and other process units keeping you from 


raising temperatures and increasing velocities? 


Carpenter Stainless Tubing and Pipe have proven 
their ability to stand up under increased temperatures 
and thruput, with substantial cost reductions in mate- 
rial, labor and downtime. 


Complete line of 14 standard AISI analyses and 
many other special alloy grades are available. Write for 
latest Selecting and Buying Guide... or contact your 


Carpenter Distributor now. 
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The Carpenter Steel Company 
Alloy Tube Division, Union, N. J. 


SYP a 
MEMBER i 
3 d 


Export Dept.: The Carpenter Steel Co,, Port Washington, N.Y CARSTERL( 








For more data on advertised products, use Readers’ Service Cards, last page 





a 


. 


my , 





m_ONE SOURCE 


ENGINEERING 
If you are revamping or adding to the capacity of cat crackers, oil 





stills or heaters—you'll do better if you get a quote from Bigelow- 





Liptak on the refractories for the vessel or heat enclosures. 


Why? Because B-L supplies all of the three elements which must be 


considered —engineering, materials, erection help. 


Jobs are handled by engineers who know every facet of the problem 


at hand—men who have had years of experience with refractories MATERIALS 





and oil refinery problems. Materials used have been proven on count- 





less installations under the most severe of abrasive or high temperature 
conditions. And erection is performed by a crew of men who specialize 


in refinery work .. . not only in the United States, but all over the world. 


All in all, you can't miss. Cost? Less than you might think—particularly 
in the long run. Write today! ERECTION 
SERVICE 


BIGELOW-LIPTAR /oporation 











AND BIGELOW-LIPTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 6, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Ju Canada: BIGELOW-LIPTAK OF CANADA, LTD., Zorente, Ontario 


ATLANTA @ BOSTON © BUFFALO © CHICAGO @ CLEVELAND © DENVER © HOUSTON © KANSAS CITY, MO. e LOS ANGELES @ MIAMI 
@ MINNEAPOLIS © NEW YORK © PHILADELPHIA @ PITTSBURGH © PORTLAND, ORE. © ST. LOUIS © ST. PAUL © SALT LAKE CITY e 
SAN FRANCISCO © SEATTLE © TULSA © MONTREAL © SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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FOR CATALYST SUPPORT, 


FOR PYROLYTIC REACTIONS AND AS 
MOVING BED HEAT TRANSFER MEDIA 


326E 


September, 1956 


As a heat transfer and catalyst support me- 
dium in various platinum catalyzed refining 
operations, “‘U.S.”’ Ceramic Balls are proving 
unusually effective. They are being widely 
used for desulfurization processes and ther- 
mal cracking in fixed position or moving bed 
heaters. 


“U.S.” Ceramic Balls possess heat-shock re- 
sistance, superior thermal conductivity and 
high specific heat. Resistance to crushing 
is excellent, permitting successful operation 
with bed depths exceeding 50 feet. The mate- 
rial is thoroughly vitrified and is particularly 
recommended for its proven resistance to 
erosion and abrasion. Their complete chemi- 
cal inertness makes them exceptionally useful 
where highly sensitive catalysts are involved. 


PETROLEUM REFINE! 


The smooth surface and 
“U.S.” Ceramic Balls have 
cient than irregularly 
transfer elements. 


pherical shape of 
proven more effi 


ized and shaped heat 


“U.S.” Balls are available in two grades, both 
volume: “Stand 
“Ceratherm-550” 
hock heat re 


offering lower cost per unit 


ard Body 57,” and where 
unusual thermal 


are required, 


and istance 


All sizes are available 


3” O.D. 


from a Ee to 


Chemical Ceramics Division 
x - = “11 \~ > — 
<LTE. eS" 


S. STONEWARE 


AKRON 9, OHIO 
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Besides bottom dismantling, which in itself 


greatly reduces maintenance time when atten- 
tion is required, this new Bingham pump in- 
corporates advanced design features which 
minimize maintenance, reducing the need for 
periodic inspection. 

For example, all intermediate bearings 
(supplied of appropriate material for differ- 
ent pumpages) are forced-lubricated by the 
pumpage. Bottom bearing is lubricated even 
if the pump runs dry for short periods, This 
dependable \ubrication greatly prolongs the 
life of bearings, which in conventional pumps 
are frequently the cause of maintenance shut- 
downs. 

Wherever it has been installed, the new 
Bingham VCP Pump has given trouble-free 
service — plus unsurpassed smooth operation 
with no vibration. Available for any capacity 
or head. Write your nearest Bingham office 


for additional information, and Bulletin 109. 


Bingham Vertical VCP assembled 
with suction well for installations 
having low NPSH conditions. 


All working parts of pump easily accessible with bottom 
dismantling. One man can service the Bingham VCP Pump 
after lifting pump from well. By dismantling from the bottom, 
repair or replacement of any part can be made in much less 
time than with conventional pumps (where dismantling begins 
from the top, necessitating removal of driver and head before 
pump unit is accessible) 

It has been estimated by various operators that time required 
to reach working parts has been reduced as much as 50%. 
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- VCP VERTICAL PUMP FOR LOW NPSH 
ACCESSIBLE WITH BOTTOM DISMANTLING 


Partial list of major oil companies with Bingham “VCP” Pumps in operation or on order: 





Ashland Oil & Refining Co. 
Gulf Oil Corporation 
Sinclair Oil & Refining Co. 
Sun Oil Company 

The Texas Company 
imperial Oil Co., Ltd. 

Shell Oil Company 


Deere & Company 


Bingham 
SINCE 1921 


BINGHAM PUMP COMPANY 





General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon 
Factories: Portland, Ore. + Vancouver, B. C., Canada 


Phillips Petroleum Co. 
American Cyanamide Co. 
ESSO-Standard Oil of N. J. 
British American Oil Co., Ltd. 
Lakehead Pipe Line Co. 
Creole Petroleum Co. 
Humble Oil Company 
Standard Oil Co. of Indiana 


a 
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Chemical Construction Co. 
Champlin Refining Co. 
Pacific Gas & Electric Co. 
Socony-Vacuum 

Aerojet General Corp. 
Great Lakes Pipe Line Co. 
Kaneb Pipe Line 

Buckeye Pipe Line Co. 


SALES AND SERVICE OFFICES 
BOSTON, MASS 
CHICAGO, ILL. 
CLEVELAND, OHIO 
DALLAS, TEXAS 
DENVER, COLO 
HOUSTON, TEXAS 
KANSAS CITY, MO 
LOS ANGELES, CALIF, 
NEW ORLEANS, LA 

VANCOUVER, 6. C., CAN 


NEW YORK CITY, N_Y. 
PHILADELPHIA, PA 
PITTSBURGH, PA 

SAN FRANCISCO, CALIF 
SEATTLE, WASH 

ST. LOUIS, MO 

ST. PAUL, MINN 

TULSA, OKLA 
TORONTO, ONT., CAN 
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TECHNIQUES 
LT RS 


The manufacture of Western heat 
transfer equipment is characterized by 
two important factors: (1) employing 
the latest and best data available 

in establishing the actual needs of 
our customers quickly and accurately; 
(2) employing the same care and 
attention to detail in the fabrication 
of the equipment required. 

Western Supply Company renders a 
complete service to each customer — 
research, design, engineering and 
fabrication — resulting in 
equipment of exceptional quality at 
a fair price, and built for 

conlile economy. 

Your heat transfer requirements — 
present or future — deserve the 
attention of Western specialists in 
this field. We'll appreciate 

your inquiry. 





MAKE THE 
DIFFERENCE 

IN 

WESTERN 

HEAT EXCHANGERS 


In the thermal rating of heat transfer requirements, 
Western engineers have developed a technique which 
is actually a consulting service, working closely with 
customers to arrive at the best and simplest solution 
of their needs. 


Thus, each Western exchanger is sized to give the most 
economical unit for the job, and reflects the experience 
gained in working equally closely with other customers 
with similar problems. 


The Western “technique” also recognizes the impor- 
tance of completing your heat exchanger file quickly, 
thereby allowing you to proceed with other operations. 


For instance, when standard floating head, U-tube or 
fixed tube sheet exchangers are ordered from Western, 
you can depend on receiving drawings within 7 to 10 
days, enabling you to proceed with piping and founda- 
tion drawings immediately. 


In the fabricating stage, Western uses only the most 
modern production tools and equipment, assuring the 
utmost in production control in the building of your 
heat exchangers. Such quality controls as controlled 
torque tube rolling, weld x-ray, Magnafluxing and 
hydrostatic testing assure the consistent high standard 
of Western exchangers. 


ASME code standards represent the minimum require- 
ment for Western heat exchangers, but on each unit, 
Western builds the best heat exchanger possible. 


Thus, in the instance of careful tube hole preparation 
and controlled torque tube rolling, a given Western 
Exchanger can be retubed more often for greater sav- 
ings for our customers, because of these high standards 
of production. 


Techniques and tools do make a difference in thermal 


WESTERN 


HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 
P.O. BOX 1888 @ TULSA, OKLAHOMA 
HUDSON-RUSH COMPANY — 753 Gladstone Blvd., Shreveport, Lo 
130 Casa Linda Plaza, Dallos, 18, Tex 

P. O. Box 3151, Amarillo, Tex 

PROCESS INSTRUMENTS & EQUIPMENT CO. — North Bidg., 

Charleston, W. Va 
H. W. SEVERANCE — 2416 Frankfort Ave., Louisville, Ky. 


and mechanical design — and the difference is in your 
favor at Western! 











Because the male seat 


is 150 Brinell harder than 











Rockwood unions will not 
gall when making up! 


HARDNESS 
DIFFERENTIAL 
makes the big difference. This ex- 
clusive Rockwood feature means 
this #603 union will perform bet- 
ter and last longer . . . making a 

really trouble-free joint. 


COMPLETE 
ABILITY 
working conditions, 


INTERCHANGE- 
Even under difficult 
Rockwood 
Union #603 gives you superior 
performance. And each part of the 
#603 is interchangeable. 


EXCLUSIVE 
ING” 


ference that pays off, too! That’s 


“ROCKWOODIZ- 
There’s another big dif- 


exclusive ‘‘Rockwoodizing”’ proc- 
ess that protects the entire 
Union including threads, against 
corrosion. Add these big advan- 
tages to the fact that both seats 
are made of corrosion-resistant 
AISI molychrome steel, forged in 
place and bonded-locked under 
100,000 and 400,000 pound pres- 
sure and you'll know why you 
can’t buy a better Union. 


GET ALL THE FACTS on the 
Rockwood Union 4603, mail cou 


pon now. 


ROCKWOOD SPRINKLER COMPANY 
1464 Harlow Street 
Worcester 5, Mass. 


Please send me prices and further 
data on the new Rockwood Union 
603. I would also like the name of 


the nearest Rockwood distributor 
Name 


Title 


ROCKWOOD SPRINKLER COMPANY 


Distributors in all principal industrial areas 


Company 


City 
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the new Tretolite metal deactivator 


Kuplex deactivates harmful copper and copper compounds 
by a chelating action. This prevents hydrocarbon 
deterioration caused by metal catalyzed oxidation. 
Kuplex prevents the undesirable reactions by combining 
with the dissolved copper to form a stable chelate. 

If copper is present, the use of Kuplex will reduce the 


amount of anti-oxidant necessary to effect desired stability. 


KUPLEH 


GASOLINE * KEROSINE 
JET FUEL * DIESEL OIL 
FURNACE OIL * TURBINE OIL 


Kuplex effectively protects the quality of hydrocarbon products 
for as little as 2 mills per barrel. This insurance against customer 


dissatisfaction is worth many times its low cost. 


For complete technical data, samples and prices, ask your Tretolite refinery 
service engineer or write to 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, St. Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


Desalting + Demubsifying + Corrosion Preventives + Scale Inhibiting 
Asphalt Additives + Fuel Oil Additives « Water De-oilling + Paraffin 


Removal + Production Stimulation «+ Bactericides + Metal Conditioners 
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ter Sasy 
nici 


Just a twist of the wrist and the top swings 


open. No special tools needed; eliminates 
nuts and bolts; no busted knuckles. 


Best 


Terformance 


PETROLEUM MARKETING FACILITIES: truck 
. loading racks, aircraft fueling, fuel oil bulk 
4 plants. 
MACHINE TOOLS: coolants and cutting oils, 
? hydraulic oils. 


INDUSTRIAL PLANTS: solvents, oils, water and 
4 = other non-corrosive fluids. 


WITH THE 
4 u 

New OXCEL- 

57 SERIES FILTERS 


Check these advantages © Simplified 
construction—low initial cost * Reduced 
size for compact installation ® Quick 
opening cover and provision for instan- 
taneous cartridge change ® Improved 
filtration efficiency and greater dirt 
ry holding capacity... result... low cost 
; ‘ maintenance ® Very low initial pressure 
drop * Available for vertical or hori- 
zontal installation © Location of inlet 





id and outlet connections to customer 
specifications © Wide range of product 

applications © Units in standard design 

or for code requirements ® Non-ferrous 

construction available © Extra acces- 


UJ 0 R if f n ey sories including air eliminator, pres- 
pers : Sak | sure gage, dump valve, etc., available 





THE NEWLY Developed 


ye 0 m p Q n y | ' | : CH-57PL Cartridge combines 


e Larger Outside Diameter 
BOX 3096 © TULSA, OKLAHOMA 





« Larger Inside Diameter 
e Greater Height 


RESULT 


More Filtration Surface 


Lower Operating Cost 


Higher Flow Rates 











Lining Fitted—Before Welding 


Vessel Completely Lined= After Welding 


For Special Lanta rrocessing Vessels 


Come to STRUTHERS WELLS 


LINING processing vessels of all kinds for 
chemical plants and refineries is another 
service in which Struthers Wells specializes. 
Years of engineering experience and exten- 
sive fabricating facilities enable us to build 
lined vessels that meet all codes and require- 
ments. 

The vessel illustrated is Inconel-lined, 


truthers 
ells 


36” I.D. x 43’ high. Working pressure is 
600 Ibs. Lining is welded to outer wall to 
become an integral part of the processing 
vessel. 

Vessels can be furnished lined with ti- 
tanium, stainless steel, nickel, silver, has- 
telloy and other weldable metals to suit 
your applications. 


STRUTHERS WELLS CORPORATION 


TITUSVILLE, PA. 


Piants at Titusville, Pa. and Warren, Pa. 
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THIS FREE BOOK IS PACKED 
WITH VALUABLE TECHNICAL DATA 
ABOUT ALCOA ALUMINAS 


for faster processing, improved chemical reactions, 
better products at lower costs 


Here is the most complete technical reference work 


available on the commercial forms and uses of 


ALcoA® Aluminas. It is the manual, Alumina 
Properties, by ALCOA . . . the world’s first and lead- 
ing producer of commercial aluminas. 

ALCOA traces the development of the commercial 
varieties of alumina with detailed data on their 
occurrence in nature; preparation; crystal structure; 
optical, thermal, electrical, magnetic, mechanical 
and surface properties. The applications of each 
are explored in full with relation to their properties 

This valuable book in your files will give you 
ready reference to the many ways ALCOA Aluminas 
can serve you... as catalysts, desiccants, bed 
supports and covers, fillers and in a host of other 
uses . . . to speed processing, improve chemical 
reactions, create better products at lower cost. 
You will have at your fingertips ALCoa’s unpar- 


alleled experience and research in the field of alu- 
minum chemicals 

To get your free copy of this 65-page_ book, 
write on your company letterhead for Alumina 
Properties. Address ALUMINUM COMPANY OF AMER- 
ICA, CHEMICALS Division, 717-J Alcoa Building, 
Pittsburgh 19, Pennsylvania. 


ALCOA 
CHEMICALS 


ALUMINUM COMPANY OF Aman oe 


THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 
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FLINT STEEL CORPORATION 


ie 1624 W. 21 St. P. O. Box 1289 


TULSA 1, OKLAHOMA 
Phone LU 4-1441 L.D. 551 
Memphis Plant: Columbia Road, P. O. Box 3155, Memphis, Tenn. 


rT PeeF hig, Pie ors of. K, 





iT, OIL REFINERY EQUIP- 
SSING EQUIPMENT 





The fabrication of TULSA TYPE 
Process Equipment complies with the 
API-ASME or the ASME Code for 
Unfired Pressure Vessels as required. 

Roll capacity is 144” or 2” thick 
plate depending upon the width and 
diameter. Flint is equipped with 
radiograph and stress relieving fa- 
cilities 

The stress relieving furnace is 15’ 2” 
wide by 85’ long, so designed it will 
stress relieve a vessel 150’ long. Bubble 
towers up to 13’ 5” diameter by 150’ 
long have been shipped in one piece. 

The manufacturing facilities of the 
two Plate Shops with their machinery 
and equipment make Flint one of the 
largest fabricators of steel plate prod 
ucts for the Processing Industries in 
the country. 

FABRICATED STEEL PLATE + FABRICATED 
STRUCTURAL STEEL ° FABRICATED 


GALVANIZED STEEL + FABRICATED REIN- 
FORCING STEEL + STEEL WAREHOUSE 
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Carrier 
Centrifugal 


Compressors 


on the job at 


Canadian Petrotina 
Limited 


Two Carrier Centrifugal Compressors 
are on the job at the Pointe aux 
Trembles plant of Canadian Petrofina 
Limited. One of the two 800 hp ma 
chines serves as a recycle compressor 
in the production of high-octane gaso 
line from low-grade naphtha, The 
other compresses hydrocarbon vapors 
released from the reactor during the 
alkylation process and plays a vital 


role in producing gasoline of very 


high-octane rating. 


( sat rier makes a complete line of cen 





trifugal and axial flow compressors 
for gas compression and refrigeration 
up to 10,000 hp in a single unit 
Hundreds of these dependable Carries 
machines are on the job at dozens of 
chemic al plants and relineries AaACTOSS 
the country —such as Olin Mathieson 
Chemical Corporation, Standard Oil 
Company of California, Wyandotte 
Chemicals Corporation, The Texas 
Company. May we assist you? 


If you'd like a copy of our booklet 
“Centrifugal Compressors for Industry,” 


please call your nearest Carrier office 
Or write Carrier Corporation, Syra 


cuse, New York. 














centrifugal compressors 


refrigerating equipment 
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These unique fittings provide substantial economies, 
because their simple construction and high degree of 
interchangeability permit considerably less inventory than 
conventional fittings of their type. 
With two series available of nine fittings each, the 
18 fittings contain only 26 parts instead of the conven- simpler 
tional 72. construction 
Let us show you how new Key 5000 Type Fittings can 


serve you more efficiently and economically. Write today higher 
for complete information. interchangeability 


W-K-M Manuracrurinc Company, Inc. 
ARUBSIDIARY oc C fF snovereise lower 


PLANT. MISSOURI CITY, TEXAS siar MAILING ADDRESS. P.O. BOX 2117, HOUSTON, TEXAS inventories 
MANUFACTURING 
KEY W-K-M TT ecr 4. 


th ‘ 
RETURN BENDS Uh THROUGH-CONDUIT FL, LUBRICATED // t 
AND Fittings | *“{t GATE VALVES = PLUG VALVES “OF 
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“Personally, 
| always specify 
LEWIN-MATHES 


Condenser Tube” 
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Lewin- Mathes welcomes stiff-necked specifications 


We meet them... because, as COPPER REFINERS, 


we control the exact composition of every alloy 

billet we form into condenser tube. 

We meet them .. . because, as FABRICATORS, 

we control every step in the manufacture of 
~ ~ . ‘ ry’ 


Lewin-Mathes Condenser Tube from rau 
STEIMRERG material to finished product. 








We meet them... because, as INTEGRATED 
SPECIALISTS, we take pride in delivering every 
foot of Lewin-Mathes Condenser Tube uniform 
and perfect .. . “‘tailor-made”’ to perform better 
under your specific operating conditions. 


Lewin-Mathes’ mastery over every physical and 
chemical property of Heat Exchanger Tube can 
mean important savings for you. Bring your 
condenser tubing problems to us and see! 


Nothing primitive about Lewin-Mathes service facilities. 
Expert technical and engineering assistance is available 
to you through 25 strategically-located Branch Offices 


LEWIN ‘ IATHES 


4 
“A 


SAINT LOUIS, MISSOURI 


CUPRO-NICKEL CONDENGER TUGSE 
COPPER AND BRASS TUBE PIPE ANDO ROD 
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NEW 


weather-resistant, 
corrosion-resistant 


GRINNELL VARIABLE | 
SPRING HANGERS... 


Another Grinnell First! 


Grinnell pre-engineered spring hangers are 
now offered in two new lines to meet the need 
for spring hangers in installations subject to 
highly corrosive industrial conditions and to 
severe weather exposure. 

These hangers are the result of extensive 
experimentation with various coatings for 
Grinnell’s standard pre-engineered spring 
hangers. In addition to providing flexibility 


in pipe suspension, they provide versatility of 
application through their corrosion-resistant 
characteristics. They are... 


— for highly corrosive con- 

ditions such as those found in chemical plants 

and refineries. All parts of the hanger are neoprene 

coated to protect the base metal from a wide range 

of corrosives, The flex life of the spring is unaffected 

by the neoprene .. . the coating resists cracking or 
flaking over a wide temperature range. 


— for outdoor installations where 

weather conditions are severe. All parts of the 

hanger are galvanized except the spring, which is 

neoprene coated to avoid alteration of temper, hy- 

drogen embrittlement and decreased flex-life of the 

spring — usual hazards to springs from the galvan- 
izing process, 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Islan 


pipe and tube fittings °* welding fittings * 


Grinnell-Saunders diaphragm valves * pipe * 


industrial supplies ° 


For more data on advertised products, use Readers’ 


GALVANIZED or 
NEOPRENE 
COATED CASING 


GALVANIZED or 
NEOPRENE COATED 
RODS and 
TURNBUCKLE 


NEOPRENE 
COATED 
SPRING 


GALVANIZED or 
NEOPRENE COATED 
BOLTS and NUTS 


AVAILABLE IN 7 TYPES FOR 
THESE TYPICAL APPLICATIONS 


Te 
























































(A) Rod threaded to top cap (B) Furnished with 
single lug (C) Two lug style (D) Top adjusting 
(E) Adjustable top and bottom (F) For floor 
support (G) Trapeze assembly. 


Along with the obvious advantages of 
such corrosion and weather-resistant 
characteristics, consider these features... 

Maximum variation in supporting force 
per 2" of deflection is 104% of rated 
capacity — in all sizes. 

Precompression® assures operation of 
spring within its proper working range, 


as well as saving valuable erection time. 
Reduced over-all height saves space. 
18 sizes available from stock for load 
ranges from 53 Ibs. to 12,000 Ibs 
Available in 3 spring lengths for travel 
ranges of 1'4, 22, and 5 inches. 
Installation is simplified by integral 
load scale and travel indicators. 


*Precompression is a patented feature. 


d . 


engineered pipe hangers and supports 
prefabricated piping * 


Grinnell automatic sprinkler fire protection systems 


Service Cards, last page 


plumbing and heating specialties ° 


PETROLEUM 


Coast-to-Coast Network of Branch Warehouses and Distributors 


° Thermolier unit heaters ° valves 
water works supplies 


° Amco gir conditioning systems 
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The Mail Box... 


Which Method? 
To The Editor: 

Francis W. Winn is to be com- 
mended for the detailed presentation 





of his project evaluation methods pre- 
sented in your July article, “How to 
Invest Your Capital for Profits.” 

It appears that his method is essen- 
tially one of computing the difference 
between value and cost. Seems to me 
that a much more effective statistic, 
especially in situations where capital 
supply is limited, would be the value- 
cost ratio. This is a dimensionless 
number and as such it has the inher- 
ent advantages of such numbers for 
making valid comparisons 

I am interested in learning of other 
reader’s comment as to the relative 
effectiveness of these two methods. 

A. O. Smith Corp., 
Milwaukee, Wis 


D. H. Bein, Director 
Economics and Mathematics 


Careful Reader 
To the Editor: 


In your May issue, there is a box Safety for an aircraft test facility at Pratt & Whitney 
on page 223 (“A Better Ash Deter- Aircraft Plant, using BS&B Model DV Rupture Discs. 
mination” by West, Suter and Per- 
kins) which says, “Check these refer- é ; . - ; i; . o 
ences to see how the Intercomplex | ww Be 3 i% ose E & 
Salts may be prepared.” It then refers 


to various reterences, Looking in the | NOW Handle Even “Tougher” Applications With 


bibliography, we discover that No, 21 « 
is the last one listed; were the others The New Model DV Rupture Disc eee 


left out by mistake? 


If you can supply us with the in- FEATURES OF THE MODEL DV DISC High 


formation necessary to identify the . Temperature 
articles, we will appreciate it Y Unrestricted, Instantaneous Opening 


L. E. Kohler, Librarian In Sizes 1” Through 36". Alternating 
ty &: Daal finctanions V Greater Safety — Operates Closer To Pressure and 
Experiment Station ers a fee Due T Vacuum 
r ° 
meneame Y Gouna Wanaat ate Pressures. Cycling 
Editor's Note: Yes, the references were VY Pressure Ratings: 5 Ibs. To Several ec , 
left out by mistake. We’re happy to Hundred Pounds. orrosive 


print them belou Other reader Y Temperature Ranges: Sub-Zero To Service 
doubtless will be interested in the same 900° F. 





+ 


; 


Organic Analytical Reagents USE BSaB SAFETY HEADS! 


Nostrand Co., 194 I, p. 286 
vid., I, 308 Utilize Our Research Facilities In Selecting Model 
Nd., I, 20 DV Discs For “Tough” Applications » 
d., I, 3 ae , 
vid. I c <i 
vid., TIN, 24 & K 

==> ~ ) 
we * 

* tamu of prove? a 


*RYSON,INC. \J 


a aed 


SLACK,>IVALLS & + | 


Safety Head Division, Dept. 2.F9 
500 East 12th Street Kansas City 26, Missouri 
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UNDER CONTROL... 





with CHASE* 
Antimonial Admiralty 
Heat Exchanger Tubes! 








Dezincification can make short work of 











uninhibited condenser tubes! It insidiously 


























attacks the metal surface, dissolving the zine 
and leaving porous copper behind until the 


tube wall is completely penetrated, 


But Chase Antimonial Admiralty heat 
exchanger tube is practically immune to de- 
zincification! What’s more, it retains all the 
corrosion resistant properties of ordinary 
Admiralty. 


More than 100 million pounds of Chase 
Antimonial Admiralty tube have been in- 
stalled to successfully combat dezincifica- 
tion, since Chase introduced this remarkable 


BRASS & COPPER CO. alloy in 1935. It may be just the alloy for 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION + WATERBURY 20, CONNECTICUT you, too! Write for complete details. 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston 


Milwaukee Minneapolis Newark New Orleans New York Philadelphia Pitts burgh Providence Rochester St 


Indianapoli Kansas City, Mo Los Angele 
Loui San Francisco Seattle Waterbury 
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(jreer ind ¢ 194 
Morr« ( \ and Sandstror \ } 
hemical Laboratory Methods for Students of the 
Biological Sct es New York John Wiley and 


Sons, 1935. p 


Excellent Survey 
To the Editor 

Thank you very much for the re- 
print of the Article “Employing the 
College Graduate.” It is very helpful 
in a number of ways 

I appre¢ late « spec ially the ques- 
tions and answers on the back page. 
I am going to clip the one about the 
most common faults of college place- 
ment departments and place it where 
it is a constant reminder of the things 
I should not do! 

This is an excellent survey and you 
are to be commended for it 

Flora Marie Meredith 

Office of Placement Services 
Tenne ssee State College 
Johnson City, Tenn. 


In Explanation 

As evidence of the close and care- 
ful readership PETROLEUM REFINER 
receives we are being questioned about 
the meaning of a certain abbreviation 
used in William E. ‘Tuckers article 
“Want Refinery Costs Quickly?” that 
appeared in the August, 1956 issue 
The particular culprit was “f.a.s.” 

“F.as.” as used by Tucker simply 
means—'‘free alongside ship.”’ In 
other words, all charges have been 
paid to place the goods “free” along 
side the ship at the port of embarka- 
tion. This is the true value of the 
goods before any longshoreman 
charges duty Oo! handling charges art 
applied The Editors 





Letters discussing timely top 
ics of interest to PETROLEUM 
ReFINER readers are invited 
Ihe editors are always happy to 
get views and observations from 
our readers and, likewise, our 
readers generally like to find out 
what the other fellow is think- 


Ing 
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Up she goes!...at Sinclair's new UDEX Plant built by Badger Manufacturing Company 


42-ton stripper...by Downingtown 


Diameter: 6’ 1.D. @ Total Height: 133’ 3” « Shell Thickness: 1%” 
Material: Carbon Steel ¢ Total Weight: 42 tons ¢ 40 Bubble Cap Trays 


Fabricated at DOWNINGTOWN IRON WORKS for Badger 
Manufacturing Company. Stress relieved...spot X-rayed...Code 
stamped. Field erected by Badger Manufacturing Company at UDEX 
Plant of Sinclair Refining Company, Marcus Hook, Pa. Send for 
Bulletin PF and learn more about Downingtown engineering ex- 
perience and fabricating skill. 


Downingtown Iron Works, Inc. 


HEAT EXCHANGERS —STEEL AND ALLOY PLATE FABRICATION 


1435 S. 66th St., Milwaukee 14 ¢ 52 Vanderbilt Avenue, Room 2014, New York 17 
215 Hanna Bidg., Cleveland 15 * 936 W. Peachtree St., N.W., Room 119, Atlanta 9 
208 S. LaSalle St., Room 783, Chicago 4 * 560 Roosevelt Bidg., Los Angeles 17 
151 Wallace Ave., Downingtown, Po 

116 Riverside Circle. Marshfield, Mass 

4247 North Avenue, No. 2!, Cincinnati 36, Ohio 

57 E. Wentworth Ct., Room 116, Minneapolis 19, Minn 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Designed to solve safety and service problems 


ooo THE NEW ASHCROFT 
PNEUMATIC PRESSURE TRANSMITTER 

















This new Ashcroft Pneumatic Pressure Transmitter is 
particularly recommended to processing industries and 
power stations. It combines speed and accuracy with max- 
imum protection and serviceability. 


The new design features the 6” indicating Ashcroft Maxi- 
safe Duragauge, long known for dependable performance, 
It has an integrally-cast solid metal wall between dial 
and pressure sensitive element so that the transmitter can 
measure pressures up to 100,000 psi with complete safety 
for personnel and equipment. If misapplication ruptures 
the Bourdon tube, the Teflon-coated back cover serves as 
a safety blowout relief. 


Another outstanding design advantage is easy access to 
both gauge and transmitter sections, Simply remove the 
safety-relief back cover and both the gauge and transmit- 


ter can be calibrated. Yet a 
assembly weatherproof 


sealed housing makes the entire 


The transmitter operates on low-pressure air. No need for 
expensive high-pressure lines and fittings. Supply air 
pressure as low as 18-20 psi for 3 to 15 psi output provides 
especially advantageous operation where electrical wiring 
might be a hazard. Inflammable, poisonous or corrosive 
liquids or gases are confined close to their source, away 
from the central control point. 


The Series 1250 Ashcroft Pneumatic Pressure Transmitter 
is available with pressure sensing elements in all standard 
pressure ranges and Bourdon tube materials. Installation 
of the transmitter is easy. Small diameter tubing may be 
used, and the pipe, stem, wall or flush mounts are inter- 
changeable in the field. Get complete operational data and 
construction details. Write for Bulletin 340 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR has the broad knowledge and thorough experi- 
ence essential to satisfy every requirement of your Ashcroft Pneumatic Pressure 


Transmitter application. You 


get fast, 


economical service from his local stocks, 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


ASHCROFT GAUGES 


MAXWELL 


Mt 
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A product of MANNING, MAXWELL & MOORE, INC. stratrorD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Wotertown, Moss. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Collif. 
“SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 
Muskegon, Mich 
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Petroleum REFINER 
September, 1956 


A Quick Look at the Industry T H I S M O NT H 





Report on Suez .. . 


All Industry Outlook . . . 


Two Versus Three .. . 


Fuel injection 
On the Way? .. . 


Military Petroleum Advisory Board is taking close look at amount of 
additional crude U. S. will have available for export should Nasser’s folly 
shut off Europe’s oil life line. Current estimate: 750,000 barrels a day over 
present domestic demand, 


L.R.A.A. says independent refiners are prepared to give all-out assist should 
Suez crisis break. Group is completing plans to solve any oil problems which 
might arise in keeping Free Europe supplied with oil. 


Rising prices—decline in value of dollar—will be big issues in this election 
year. To offset inflation threat, government is taking steps to curb money 
borrowing. Industry will be hardest hit—may be forced to cut back expan- 


sion. plans, 


Despite possible capital shortage, plus slow recovery of construction from 
steel strike, 1956 will mark another record year for industry-—nearly 6 per- 
cent better than ‘55, 


-e-— 


Steel prices will Jevel off about $10 a ton higher than pre-strike era. 
Result: Refinery construction costs will increase over 4 percent. 


Oil product supply outlook: Bleak. Demand: Good, Although crude runs to 
stills were cut considerably in last half of August, crude and product stocks 
are still nearly 35-million barrels higher than,jn same ‘55 period, Over-supply 
will take its toll in coming months-if refiried prognets aren't cut back sharply. 


Looking at brighter side, total oil dernand in Sept.-Oct. is expected to increase 
4.6 percent (345,000 batrels a day) over same period in '55, Demand) will 
average 8.6 million barrels a day. This ‘compares with 9.4 million barrels a 
day new supply in August. 


Majors boosting three or more grades of gasoline have had their day 
now “two-grade” advocates have returned to the limelight. Socony-Mobil, 
Shell, Pure, Sinclair have recently announced they will stay with two grades. 
Their reasons are similar. Two grades—one for new high compression engine 
cars requiring higher octanes for knock-free performance, the other for cars 
requiring only regular gasoline—are all the U. S. motorist wants and needs 


Question: Are companies using third-grade gasoline pumps for super octanes 
now, planning to use that extra pump for gas turbine fuel in the future? 
Whatever the answer, Esso’s sales of third pump 100-plus octane in 2500 
“test” service stations are exceeding all expectations. 


-s- 
Rumors have it that German-made auto-——-Goliath—may soon hit U. § 


market—equipped with inexpensive fuel injection system. Will probably use 
regular gasoline. Cost: $1200. 
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News You 
Need to Know 


A Quick Look at the Industry (continued) 





Postings on As octane scramble gets hotter, the spotlight shifts to new refining 
Octane Race ee processes, 


Two Rexformers are now on stream. First was built by Aurora Gasoline Com- 
pany, Detroit. Capacity: 5500 barrels a day. Second, Cosden Petroleum’s $2.5 
million Rexformer, Big Spring, Texas, was first to be constructed as integrated 
unit. Produces 4000 barrels of 100-plus octane product a day. 


Process uses aromatic extraction and raffinate recycle to achieve super high 
octane product for gasoline blending. 


Surplus in light materials resulting from recent upswing in reforming capacity 
may prove to be a further detriment to natural gasoline industry, However, 
growing trend toward alkylation should alleviate at least part of the problem. 
Some of light material supply may be alkylated into high-octane blending 
components. 


Piug for Free of all government tethers, synthetic rubber industry is making 
Free Enterprise . . - phenomenal progress—will boost capacity 37 percent by °57 and will nearly 
equal total world natural rubber output in '58, Expected ’58 production: 1.7 

million tons (compared with 1.8 million tons of natural rubber )—40 percent 

over April °55, when government returned industry back to private producers. 


Jet Fuel Demand From Oct. 1 to March 31, military will need about 35 million barrels of 
Shoots Upward ... ject fuel. Breakdown: JP-3, 2.1 million barrels—JP-4, 32.9 million barrels 
JP-5, 297,000 barrels. 


Plans are to set aside at least 4 million barrels for small refiners. 


Look for kerosine-type turbine fuel to win out over JP-4 for commercial 
planes. One engine manufacturer has set up these specifications and has re- 
ceived wide support from rest of industry. Among additives permitted: cor- 
rosion inhibitor and high temperature stability. 


Rail Fuel Needs During first five months of °56, railroads used more gasoline and diesel 
Are Changing . . - = oil—-and less fuel oil—than in same '55 period. Amounts purchased: Fuel oil 
4.8 million barrels, 700,000 barrels less than in °55; Gasoline—20 million 

gallons, up 1.7 million gallons; diesel: 1.5 billion gallons, up 100,000 gallons. 


But conversion of truck, tractor and locomotive diesel power plants to two- 
fuel system is in foreseeable future. Advantage: By burning distillates when 
carrying idle or light loads—and residuals or blends under heavy loads—heavy 
vehicles will be able to take maximum advantage of fuel economies. 


New Oil Fields Nothing spectacular in July’s 98 oil fields, but several looked pretty good 
Show Promise ... Pick of the lot: Shamrock O&G’s discovery in Ochiltree County, Texas Pan- 
handle, testing 558 barrels of 36-gravity oil a day; White Eagle Oil and Free- 
port Sulphur’s Ector County, West Texas, strike good for 516 barrels of 
+7-gravity; British American’s 259-barrel, 42-gravity. find in Wood County. 
East Texas; Sinclair’s offshore Louisiana discovery making 422 barrels of 
32-gravity oil; and another in Louisiana, Pointe Coupee Parish, by Lang & 
Unger, gaged at 420 barrels of 41-gravity daily output. 
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REFLEX LEVEL GAGES 
The “K"" Type Reflex Level 
Gage has the following 
Outstanding advantages :— 
Single row of tightening 
bolts. Body free from 
distortion. Glass easily 
removed. Gage i | 
turnable, free to expand, 
and easily removed. 


SEATLESS PISTON VALVES 


The Klinger Seatless Piston Valve operates 

on an entirely different principle from the 

usual ype of seating valve. It consists basi- 

cally of a finely ground piston, operated by 

the valve spindle and hand wheel, and 

moving through two or three non-metallic 

resilient valve rings, capable of resisting 

SLEEVE-PACKED COCKS J ig steam, oil and most fluids at high tempera- 
ie ; tures and pressures, and separated by a 

ported lantern bush, It is made in a great 
variety of sizes and designs, to suit all pur- 
poses, and has the following advantages :— 


In the last quarter of a century 
Klinger Sleeve-Packed Cocks have 
steadily replaced the old-fashioned 
asbestos-packed cocks with their 
Saaeaatike of working pressure, \ st No seat—consequently = regrinding. 
difficulty of repacking, and tendency \\ Can Be corvicse fn the ne, Ue 
to jam. They are available in a wide fe etected by wiredrawing. Unetlested 
range of designs and sizes . by chrottied use. 

for all purposes, and with I . 

the following advantages :— 

Renewable “Klingerit” ory) Fn 

packing sleeve. Retighten- i ~ 2 

ing during use. Parallel- : , Ss 

ground non-jam plug. Un- —* IN. TALL 

obstructed straight - thru ~~ 

hier ree : KLINGER 

Write for the Klinger Master ; 


Catalog which describes the 


——- ; FITTINGS 





RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
Cables: Klingerit Agents throughout the world Telephone: Foots Cray 7777 
MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 
SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 


Manufacturing Licensees for Canad Manufacturing Licensees for U.S.A 


JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 
5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 9, RIVER STREET, HOBOKEN, NEW JERSEY, USA 
Telephone WILBANK 3/8) Cable ROBCO Telephone HOBOKEN 2-7915 
Branches at: SYONEY HALIFAX OTTAWA TORONTO HAMILTON 

WINNIPEG EOMONTON VANCOUVER QUEBEC CITY 


Cable KLINGODALE 


Distributors and Agents in principal cities 610/50/5F 
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What's the effect of mixing 
in gas-liquid and liquid-liquid systems ? 


Do you think good mixing might make 
a big difference in the way a gas-liquid 
or liquid-liquid reaction behaves? 

We can help you find out, for sure. 

You probably want to know whether 
there’s a simple way to discover the 
just-right balance of fluid flow and tur- 
bulence for greatest possible contact- 
ing efficiency. (There is.) 

You're almost certainly interested in 
the relative efficiencies of small and 
large mixing impellers, under varying 
conditions of impeller speed and posi- 
tion. (We can pin them down for you, 


quickly.) 


How to save research time 
If your work involves gas-liquid con 
tacting, you can save time by letting us 
figure out for you the most effective 
sparge ring diameter, and placement of 
holes, for a given horsepower level 
and gas flow combination. 

On any fluid mixing operation, con- 
sider the time you'll save by making 
your pilot runs with calibrated mixing 
impellers that let you calculate power 
directly from simple speed measure- 
ments. (You can get these impellers 
from us; or have us do the calculating 


for you.) 


“Liohtain Mixers 


MIXCO fluid mixing specialists 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, 


send for these helpful bulletins: 
[] 8-102 


tering; turbine, paddle, and 


[] 8-104 
25 HP 


[] B-112 


Top or bottom en 


propeller types: | to 500 HP 
[_] 8-103 

peller types: 4 to 3 HP 
[] 8-108 Portable: Ya to 3 HP 


Top entering; pro 


[-] 8-110 


Side entering: 1 to 


Laboratory and 


showing all types 


[-] B-111 Quick-change rotary 


mechanical seals for pressure 


and vacuum mixing 


small-batch production types 


Condensed catalog [ ] 8-107 


Data sheet for fig 
uring mixer requirements 


J 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 164-j Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


BUSBLE RESEARCH AT MIXCO uses specialized 
tools to look into the mechanisms of gas-liquid 
and liquid-liquid reactions, bubble formation and 
contact patterns. This work can help you get top 
results in extraction and diffusion processing. 


And when you're ready to put the 
unit On stream, get the advantage of 
mixer selection from an almost un 
limited range of power and speed com 
binations—with results accurately pre- 
dicted and unconditionally guaranteed. 

Doesn't this sound like the practical 
way to put fluid mixing to work for 
more profitable processing? Thou- 
sands of process engineers have found 
it so. For quick, competent help, phone 
LIGHTNIN Mixer 


(listed in Refinery Catalog). Or write 


your representative 


us direct. 


HIGH-RATE GAS-LIQUID contacting operation fs 
performed economically by twelve 200-HP turbine 
type LIGHTNIN Mixers with multiple impellers. 
Ste, — 
—— 
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Smog —Too Big for Us to Hand 


For an industry that has solved many complex prob- 
lems, how does smog stat k up in complexity » Is it as 
difficult technically as changing gasoline quality from 
a fuel for 7:1 compression ratio engines to a fuel for 
10:1 engines? Will it cost as much as we’ve spent to 
iron out production of petroleum products so that 
there’s plenty of fuel oil available in the winter and 
ample gasoline in the summer? Is the community 
relations effort more difheult than providing continu 
ous employment so that SUC is not needed in union 
contracts? 

No, we'd say that the problem measured up to these 
Smog 


is a problem that our industry has already tackled and 


achievements of the refining industry is small 


we see no reason why a satisfactory solution will not 
be forthcoming 

Refining has received a big part of the blame for 
smog; and even though we don’t concede it’s our fault 
we’re making a big effort to solve this community 
problem. It will cost money and the return in dollar 
profit is not in evidence. But with our resourcefuln 
the refining industry is naturally looked to by the 
public to solve the problem, Our approach is to main- 
tain the respect and admiration which we have built 
up in past years of achievement 

Though the exact cause of smog has not been estab 
lished yet, these accomplishments can already be pin 


pointe d 


@ Western Oj1l and Gas Assn 


finance 


began in 1951 to 
research into the cause of trouble in Los An 
geles. The project was assigned to Stanford Research 
Institute 


@ API established a Smokes and Fumes Committee 
n 1952 which received an initial budget of $250,000 
to find the answers to air-pollution problems. This 
committee established projects at a half dozen insti 
tutions and universities who have made the following 
discoveries. Stanford University delved into how sub 
stances are formed in the atmosphere and learned that 
sunlight may be creating new on 


Chicago’s Armour 


Research Foundation analyzed smokestack gases and 


responsible for 


which otherwise would not exist 


enough hydrocarbons to 


at the Univer 


found that none gave off 
cause smog. The Kettering Laboratory 
ity of Cincinnati scotched the unfounded claim that 
it was the refiner’s sulfur dioxide effluents which 
caused smog by showing that SO. is scarcer in Los 
Angeles than in cities with far less pollution. Furthe: 


Dr. H. F 


Johnston at the University of Illinois di 
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covered that SO 


to sulfuric acid to any considerable extent 


in the atmosph« re is not converted 


@ Franklin Institute has accomplished one of the 


greatest goals so far to construct an apparatus which 
could identify those finely dispersed pollutants whicl 
irritate the human eye, nose and throat. At Montreal 
the Franklin team reported it had constructed an in 
frared cell which can detect pollutants In quantities 
as low as five parts in one hundred million parts of ai 


In addition, this team discovered just such an elusive 


substance—one which exists briefly during the forma 


tion of smog. What it is and how it contributes to the 


problem is something that will still have to be learned 


@In Los Angeles itself, beleagured oil compani 
have spent $3,000,000 in research and more than $25 


QO0,000 for special air pollution control equipment 


e In Houston 


refining industry) the 


a city which de pe nds heavily on the 
forthright attack has been t 
get at smog before it’s really a problem Sponsored b 
Southwest Research In 


stitute has been hired to find the extent of smog al 


the Chamber of Commerce 


ready in Houston and to compare it with other com 


munities. Further, the y will study how the public can 


Lhoug! 


the refining industry cannot claim full credit for this 


be informed of the answers to smog problem 


preventive maintenance,” the five oil members on the 


Chamber’s Board of Directors brought influence in the 

decision to start this project Also. one of three mem 

Lowber 1). Snow 

Houston Division Engi 

neering Department of the Gulf Oil Corporation 
We conclude that smog 


can eventually solve 


ber’s of the Spon or’s Committee | 


formerly staff advisor in the 


1 problem that refining 


LAST YEAR Americ: 


queezed million ol heads 


Suits and Hats ettuce 


count 


Lettuce, 


compared 


fabrics 
thousands of uit 
and tried on a hats before the 


many hound 


wanted for the price the I bingy 


qual ty thes 
pay 
Yet, in 1955, those same American pent $12 bilhor 


on orn product without a thought of examining it 
7 hat product ia 
vho own cars knew they 

If 5S. consumer 


dustry’s product 


asoline The ix out of ten families 
could depend nus qd ality 
think that much of the oil in 


then there is no reason on this earth 





FERNDALE 


: 


? ANTIOCH TEL 


| \_puant 
a oo 


SALT LAKE 


TORRANCE 


: 


MINNEAPOLIS 


_ "_» 
EAST CHICAGO 


-— —— -— © 
i WOOD RIVER 

CITY shite 
KANSAS CITY 


es — 
TOLEDO 


CHAMBERS WORKS 
TEL PLANT 


Du Pont’s expanded production and 


delivery program moves ahead 


West Coast TEL plant to go on stream by year's end... special tanker 
will transport TEL by sea for first time .. . new Du Pont storage and delivery 
terminal nears completion at Beaumont, Texas. 


Gulf Coast and mid-continent refin- 
eries will have additional assurance 
of ample TEL supplies. 


Nationally 


The Du Pont Petroleum Chemicals 


1956 expansion program is nearing 
completion. It will meet increasing re 
quirements, insuring ample TEL sup 
plies and fast delivery service to refin 
ers in all parts of the country 


On the West Coast 


Du Pont's new TEL plant at Antioch, 
California, the most the 
world, is com 
plete. It is expected to go on stream 
by the end of 1956. Readily accessible 
to water, truck, and rail transporta- 
tion, this means larger supplies and 


modern in 


now well over 50% 


faster deliveries for West Coast refin- 
eries 
Gulf Coast 

A tanker-supplied storage and delivery 
terminal is nearing completion at 
Beaumont, Texas. TEL will be trans- 
ported from Du Pont’s Chambers 
Works at Carney’s Point, N. J., to 
Beaumont in a specially built tanker. 
This will be the first time TEL has 
ever been shipped in bulk by sea. 

Upon inauguration of this service, 


Refiners all over the country can bene- 
fit by Du Pont's increased TEL supply 
facilities including the many existing 
storage points throughout the nation. 


ts us. vat ort 
Better Things for Better Living 
+ «+ through Chemistry 


Petroleum Chemicals 


Sales Offices E.1.DU PONT DE 


CHICAGO 3 8 Se. Michigan Ave 6-8 t ‘ 

CLEVELAND 14 132 Bank Bidg » 1.46460 PITTSBURGH 22 ® n 7 1 Goteway Cer ATlant 1 

HOUSTON 2? O05 Bonk of Commerce Bidg r 5.1151 SAN FRANCIS 4 Ro 

LOS ANGELES 17-612 So. Fle 

NEW YORK 20-127 ve. of th { , 5-2 2 ! Box 7 
IN CANADA, Dw Pont ¢ 
OTHER COUNTR 


& COMPANY (INC.) © Petroleum Chemicals Division ® Wilmington 98, Delaware 


PHILADELPHIA 2 Penn Center Plazo LOcust 8-3531 
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why they can’t think as well of the industry itself, And 


they will think as well of the industry, those whose 


livelihoods depend on its growth will get out and 


support it 
The oil industry's ‘vood will ambassador” potential 


here ir 


much at 


goes far beyond its two million employes 


millions of shareholders who have just as 


stake 
The time 


as do the thousands of service station dealers 


iS approaching when every employe 
station dealer can do 


That time 


every shareholder——-every service 
his part in winning friends for the industry 
is Oull Progress Week October 14-20 

The Oj Industry 


again has prepared a pote nt arsenal of true facts about 


Information Committee onc 


our great industry. The tools to disseminate those facts 


will be available through movies, speeches, printed 


matter, placards, billboards, editorials, feature articles 
decals and so on, ad infinitum 
ucceed 


oft t 


the extent to which it succeeds will be in direct pro 


The equipment to make Oil Progress Week 
will be in plentiful supply at every area O.1.1.¢ 
portion to the number of volunteers willing to work 

The steps toward making Oil Progress Week a tre 
mendous success are simple 

1) Make up your own mind to help your industry 

by participating in Oil Progress Week 

Ask your friends to volunteer with you 
Contact your nearest OIIC area office and as} 
what you and your friends can do to help 

By following these three simple steps you can help 
the oil industry take a long step toward being as highly 
thought of as the fine products it manufactures. Do 


your fart 


WHEN THE | 


Court handed down its recent 


5. Supreme 


A Step Away 


decision in the case of Railway, 
km ployes AFI 


Hanson, et al, this nation took a step away from 


From Freedom? 


De partment, 


Ire edom 


invalid, insofar a 


held 


concerned an 


In that ruling the Court 


railway labor is amendment to Ne 


braska’s constitution which provides that no one shall 
labor 


organization as a condition ol employme nt. The court’ 


be required to join or refrain from joining a 


decision was based on a clause in the National Railway 
Labor Act 


withstanding the laws of any 


which permits union shop contracts not 
individual states 

The court did not pass on the broader question ol 
whether compulsory unionism under union shop agree 
ments violates the basic rights and freedoms of indi 
viduals as guaranteed in the Constitution of the United 
States 

The fact that the Supreme Court decision pertain 
small significance in 


labor. This 


only to railroad employes is of 


light of its potential effect on all 1 S 


September. 1956--Prerroteum Revines 


The LOOK BOX for SEPTEMBER 


ust one example of the growing political influence ol 


bonISsIMN 


Another 


1 
Wort 


example 1s re peal of Louisiana’s ght 


al direct ult ol the pmeotit 


law In June | 


power and pressure of orgamzed labo To quot 


AFL-CIO) spokesman The action in 


vrowing polity al el 


Louisiana 
southern state demonstrates the 


fectiveness of the labor movement 


This political power, increasing every day, 1s bein 
lirected against the | tale that till have nmeht to 
directed with 


laft-Hartley Act 
these law from being killed by the Su 


vork laws —and bein even more in 


tensity against Section |l4ib ol the 


vhich saves 
preme Court 


ucceed objective the con 


If organized labor 
titutional right ind treedoms ol a employes im un 
onized industri oil included will be discriminated 


of the power and prestige of then 


No hmonvel will 


their member thes 


iwainst in tavor 
inion leaders and oth 


will rule 


iutomatically, even as they do now in the 531 states 


uUnION OVe rlords 


cials need to serve them 


which afford no legal protection against compulsory 
unionism 

It is Sad Commentary that uch a ituation exists in 
a nation dedicated to the preservation of individual 
rights and liberties 

Only 


a tree 


an aroused public, awakened and informed by 


press, can correct if 


being 


: LITTLE HEADWAY i 
Gasoline Stocks ' 


nade industry's 


problem of not being able to 


against the 


Need Trimming “nag Mae RR i 98 
reauce | mventories Oo vASO 


Although 
pe il le ve | 


motor fuel 
high 


from bemge drawn 


line fast enough consumptior 


production 


rates are currently at 


rates are preventing these stock 


lown as rapidly as they should be for this time of the 


rasoline cle mand season 


Refiners have persisted in taking large gasoline cut 


rom the record volume ol crude proce ed in thei 


plants Con equentlhs the huge olume of motor fuel 


manulactured have prevented isoline tock from 


heing reduced at normal rate 
On the other fuel oils have not 


Sto } 


for several 


hand, the distillate 


heen getting the attention they might have had 


of these oils have trailed last year olumes 


months. and thei rate of accumulation could have 


comlortably. Only in recent 


higher 


been stepped up very 
veeks have distillate oil toch pu hed than 

ar’s inventories 

been held to 

than 20 million barrels above last ar’ 
With the end of the heavy 

on approaching, there is little time remaining to work 


off exce ive 


reduction in gasoline output can prevent these 


gasoline toch have consistently 


ore 


high volume va oline ca 


Only immediate and substantial 


upplies 
tocks 
burdensome during the off-season 


from becoming 


buildup period 
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Fig. 1. TEL decomposition in fired engine. Fuels: mixtures of iso-octane and n-heptane containing 6 ml TEI 
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New research on antiknock action 


by ELLIS B. RIFKIN 

Ethyl Corporation, Detroit, Mich. 
Although tetraethyllead is widely 
used as an antiknock agent, some 
fundamentals of its action are still 
not completely understood. Since a 
full understanding of the mechanism 
of its action could presumably lead 
to increased effectiveness of utiliza 
tion—the Ethyl Corporation con 
ducts a continuing basic research pro 
gram on antiknocks 

Many theories 


mechanism by which tetraethyllead 


concerning the 


acts as an antiknock in the internal 
combustion engine involve either the 
process by which tetraethyllead de 
composes or the products resulting 
from such decomposition. 

This report describes the studies 


For more data on advertised products 


of variables affecting the decompo 
sition of tetraethyllead both in fired 
engines and in motored engines 

In a first series of experiments, 
a spark-ignited, fixed-compression 
ratio, L-head engine was employed 
This engine was equipped with a sam 
pling valve of special design which 
permits repetitive extraction of small 
samples from the end-gas region of 
the combustion chamber 

Mixtures of iso-octane and normal 
heptane were used as fuels, and end 
gas samples were taken at 5° inter 


vals from 25 


before top center to 
20° after top center. The results of 
these studies are indicated in Figure 
| which shows 

1. That essentially all the tetraethyl- 


lead is decomposed before the mix- 


Advertisement 


use Readers’ Service Cards, last page 


ture is consumed by the flame front 
2. That the rate of tetraethyllead 
decomposition is markedly affected 
by fuel composition 

In order to resolve this effect of 
fuel composition more completely, it 
was decided to conduct a second 
series of experiments—this time in a 
motored engine, to permit measure 
A single-cyl 


inder engine was again used, but in 


ment of temperatures 
this series of experiments, the engine 
was of the variable-compression ratio 
type to permit variation of tempera- 
ture and pressure of the fuel-air mix 
ture over as wide a range as possible 
Mixtures of iso-octane and normal 
heptane as well as di-isobutylene were 
the fuels tested. Figure 2 illustrates 


the effect of fuel composition on tet- 
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Fig. 2. Effect of fuel on TEL decomposition in a motored engine 


raethyllead decomposition in the mo- 
tored engine — somewhat comparable 
data to that shown in Figure 1 for 
the fired-engine studies. 

Again, an apparent correlation was 
obtained between fuel composition 
and rate of tetraethyllead decompo- 
sition — with the more rapid rates be- 
ing associated with fuels of higher 
octane number. 

To gain still greater insight into 
éhis relationship, technicians calcu- 
lated peak cycle temperatures and the 
tetraethyllead decomposition data 
were examined against this variable. 
‘The results of this work are shown in 
Figure 3. It can be seen immediately 
that most of the variation due to fuel 
composition has been eliminated 
This leads to the conclusion that tem 


Fig. 3. TEL decomposition in four fuel 
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perature may be the one basic vari 
able governing the decomposition of 
tetraethyllead—and that fuel com 
position has only an indirect influ- 
ence so far as it affects the peak 
temperature of the charge in the cy! 
inder. A mathematical analysis tak 
ing into account the variation in tem 
perature of the charge throughout 
the cycle and comparison of those 
data with tetraethyllead decompo 
sition data confirm this conclusion 

This account of one typical re 
search project in the Ethyl Labora 
tories is designed to give you in the 
petroleum industry a glimpse into 
the vast body of continuing research 
being carried out to guarantee the 
maximum effectiveness of “Ethyl” 
Antiknock Compound 
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What 
Ethyl Research 


offers you 


Ethyl! Research is in the unusual 
position of being able to serve 
both the petroleum and auto- 
motive industries. 

In that capacity, we have 
contributed much in the field 
of fundamental as well as ap 
plied research. ‘Today at our 
laboratories in Detroit we are 
conducting studies on the na 
ture of combustion .. . the cause 
of preignition. .. and the mech 
anism of deposit accumulation. 

Searching for answers tothese 
“basic”’ problems has led us to 
develop many new instruments 
and new techniques. ‘The infor 
mation which we have devel 
oped from our research efforts 
is being constantly circulated 
throughout both the automo 
tive and petroleum industries 
to help the different companies 
with their research, 

If you desire any information 
concerning fuel-engine prob 
lems, just contact your Ethyl 


Laboratory ‘Technical Repre 





sentative. 








ETHYL CORPORATION 
New York 17, N. ¥. 








Research Laboratories: 
f W. Eight Mile t sd. te jale 2? Mich 


2600 Cajon Road an Bernardino, Calif 
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FIGURE | 


Phillips Petroleum Company's fractionator facilities at Phillips, Texas, are the largest in the world for separating natural-gas liquids 


into gasoline, butane, propane and other materials for fuels and chemicals 


Postwar construction... 


Phillips Gears Operations 
For Wide Diversification 


A decade of Phillips expansion has increased 


its refining capacity almost three-fold, has brought its 


petrochemical operations into prominence in new fields, 


and has boosted its output of natural gas liquids. 


DIVERSIFIC 
of the expansion 
which lifted Phillips Petroleum Com 


\ | I¢ IN has bee hone 
keys to a postwar 


pany from the class of a small inde 
pendent refiner into the ranks of the 
majors 


When World War Il 


company was operating three 


ended, this 
rehin 
combined daily charge 
81.000 


manufacturing carbon black and bu 


erices with a 


capacity ol barrels; it was 


taciene ind Was recognized every 


194 


vhere as a pronecy in the us a 
natural Vas 


In the 


liquids 
decade since, it has doubled 
the number of its refinenes in opera 
tion, and its total charge capacity 
has been increased almost three-fold 

Its pe troe hemical operations have 
been expanded to include the whole 
field of 


ties have been added for the produc- 


rubber chemicals, and facili- 


tion of fertilizers, plastics and other 


chemicals 


PETROLEUM 


In natural-gas liquids, it now stands 
as the world’s largest producer 
REFINING 
he company’s three refineries——at 
Phillips, ‘Texas; Kansas City, Kansas, 
ind Okmulgee, Okla 
100.000 barrels of 


processed 29, 
crude oil in: 1946 
from the 83,500, 
M00 barrels it processed in 1955 


This was a far ery 


loday, Phillips is operating six do- 
combined 
240 000 


mestic refineries with a 


daily charge 


Here 


those plants 


capacity ol 


is the location and capacity ol 


Crude Cap 
Bbls. Daily 
71,000 
83,000 
54,000 


Plant 

Phillips, 
Sweeny, 
Kansas City, Kansas 
Okmulgee, Okla 17,000 
Woods Cross. Utah 12,500 
Great Falls, Mont » 500 


Te XaSs 
Texas 


Much of 
came through pur hases completed in 
1947 
was acquired from the government, 
and a merger with Wasatch Oil Com 
Phillips refineries with a 
combined capacity of 15,450 barrels 
a day at Woods Cross, near Salt Lake 
City. at Great Falls. and at Pocatello 
Idaho, and Spokane, Wash 

The latter thes« 
shut 


this increased capacity 


That vear, the Sweeny refinery 


pany vave 


later 
Idaho refinery 


two of were 


down. The was 
closed in 1952 because the area it had 
could be 


erved supplied more eco 


Reriner——l’ol. 35, No. 9 





modernized 
And the small 


refinery at Spokane was shut down 


nomically from the 


Woods Cross refinery 


the following year. 


Within a year from the time of its 


purchase the refinery at Sweeny was 
And 


in 1949. it Was enlarged to operate at 


processing 35,000 barrels a day 
$5,000 barrels 

A new crude still and rehabilitation 
of the alkylation 


a rate of a day 


unit increased c;: 
refinery by 


1951 


pacity ol the Sweeny 


22,000 barrels a day in and 


additional improvements have 


Since 


pushed its capacity to about 83,000 


barrels a day 


loday Phil 


operating three fluid catalytic 


Catalytic Cracking 
lips is 


j 


with a combined 


10.000 barrels 


cracking units 


charge capacity ol 


day and two Thermotor catalyti 


combined 


barre] ‘ 


cracking units with a 


charge ca 20.000 


par itv ol 
day 


Kansas City re 


a Catalytie poly 


( ompl ted at the 
finery in 1949 were 
merization unit. a heavy-oil vacuum 


distillation unit and the company’ 
cracket a 
1).000 barrel 


that 


first fluid catalytic unit 
nOwWw 


his 


Capac ity 


processing a day 


increased refinery’s crude 


to its present rate of 54.000 
barrels a day 

New 
units were completed and placed in 
Phillips refineries at 
and Woods Cross in 1952 
has a daily 10.000 


Thermofor catalytic-cracking 
operation at 
Okmulgee 
Rach 
barrels 

In 1951, a fluid 


cracking unit was placed on stream 


capacity ol 


new catalyti 


at the Phillips refinery. This, together 


with othe improvements resulted in 


an increase in the Capacity of that 


refinery from about 56.000 to 71.000 


barrels a day 


Catalytic Reforming Since the 
war, Phillips has installed three new 
catalyti 


each with 


16.000 


relorming units 


i daily capacity ol barre] 


Lhe first ol the s¢ 


tion at 


was put into opera 
1954. A 


stream at the 


Sweeny in similar 
Phillip 
And more 
reformer has been 


Kansas City 


unit went on 
refinery the following year 
recently another 


installed, this time at 


Other Additions 
this modern cracking and 
Phillips 


lubricating-oil 


In addition to 
reforming 
new 
Kansas 
this plant 
84.000 


capacity installed a 
plant at its 
City refinery. Built in 1948 
has the 


rallons a day ol finished lube oil 


capacity to turn out 


and 


FIGURE 2—Catalytic-cracking and crude units at Phillips Petroleum Company's Sweeny 


Texas, 


refinery 


1 uibidit Wa to ime! 


that ec: 
W he n the 


ipacity to 100,000 gallon 
Kansas City plant \ 
completed in Phillips 
lube facilitie of it 


refine! Lhe 


shut 
down the 
Okmulgee 


of the 


main portion 


refinery continued in operation 


howeve! and 1 me catalytse poly 


merization unit was installed the fol 
lowing year 


An INCreast 


high grad alkvlat« 


capacity for pro 
ducing resulted 
completed in 
Sween ind Phillip re 


Phese 


ikyvlation units now have a combined 


Trom revisions to unit 
1953 at the 
finer two hydrofluoric-aci 
capacity of 15,600 barrels a da 


At Phillips, a 


olvent-extraction unit for the pre 


ID OOO-barre!] 

pa 
and pt i 
manutacture of carbor 
1951 


cracking toch 
ils lor the 
black wa 


ration ol 


placed in operation in 


PETROCHEMICALS 
Phillips Chemical 


wholly owned 


Compan 
ubsidiary, was organ 
ized after World War II to consoli 


dat the compan vIiowing petro 
chernical progran 
During the war Phillip had de 
making carbon 
1947 a 


carbon blac , 


veloped a proce or 
blac] 
fold 
facilities at 


from oil, and in four 
expansion ol 
Borger Wa begun 

The following year the 70,000 


' 


on-a-year Cactus ammonia plant at 


Etter, Texas, was leased from the 
government 

Concurrent with the F the 
Cactus plant, Phillip purchased fron 
former shipyard 
Houston Ship Cl 


le rrr il 


the government a 


ite on the 


1950. the compan 


over operation olf the Play 
mer plant at Bor 
In it 
ion into thie 
Phillip ha 
1. More than 


ol the ( 


doubled 


nmonila pl int 


producti 
ctu 
; Installed ind’ later ¢ panded 
ecrnoment-ownes 
pl int at Cuactu 
Installed in 
plant and a 
plant idjacent 
plant 
t. Installed 
wnmonium u 
Adam 
». Installed a triple 
il Adam 
talled 


lerminal 
uipe rpho ph it 
lerminal 


mnmnonia plant 


) Built 
at A 
10. Built 
Started 


em plant 





Phillips’ Construction .. . 





in significant petrochemical opera- 
tions. These include cyclohexane, sol- 


vents and high-purity hydrocarbons 


Rubber Chemicals 
Black—-After years of re- 
search, Phillips perfected in 1942 a 


high-quality, high-yield carbon black 


Carbon 


made by a furnace process using oil 
as a feedstock. Overall recovery effi- 


ciency is as much as ten times as 
great in the Phillips furnace process 
as in the channel process 

The first commercial plant to pro 
black 
placed in operation by 
1943 at 


been expanded and now is operating 


duce carbon from oil 


was 
Phillips in 
Borger. This plant since has 
with an annual capacity of 290 mil- 
lion pounds 

Butadiene —A process developed by 
Phillips before the war called for the 
use of normal butane as a feedstock 
As the re 
sult of this development, the company 


for synthesizing butadiene 


was prepared for its first major step 
into chemical diversification when it 


entered the wartime synthetic-rubber 


program, It helped pioneer the design 
and construction of butadiene plants 
and developed the furfural extractive 


distillation 


method of butylene and 


butadiene purification now used in 


a number of plants 


The butadiene plant at Borger 


which Phillips designed and con- 
structed, was placed in operation in 


1943 


this plant for the government until 


Phillips continued to operate 


1955 when it was purchased unde 
the synthetic-rubber disposal 

When Phillips bought the plant it 
74,000 


was in- 


had an annual capacity of 


short tons. Capacity later 


creased, and further expansion is 


underway 

Synthetic-Rubber—In 1950, Phil- 
lips Chemical assumed operation of 
the government-owned copolymer 
synthetic-rubber plant at Borger, and 
it was purchased from the govern- 
ment in 1955, At the time of its pur- 
chase, the plant had a yearly capacity 
of 57,600 long tons. and authorized 
expansions will increase this capacity 
to 108,000 tons 

lo further develop synthetic-rub- 
bers, Phillips is building a new rubber 
plant adjacent to the copolyme: plant 
This 
existing facility and will incorporate 
the latest 


at Borger plant replaces an 
advances in development 


and testing of new polymers 


Fertilizers 


Anhydrous Ammonia—In 1948, 

Phillips Chemical leased the govern- 
| 

ment’s Cactus Ordnance Works, not 

far from Amarillo, ‘Texas, and began 

producing anhydrous ammonia from 


natural gas. An 


improvement and 


expansion program was Started, and 
today the plant is turning out am- 
monia at the rate of 500 tons a day. 

In 1951, 
on Phillips’ second ammonia plant, 
a 525-ton-per-day facility at Adams 
Terminal. And in 1955, Phillips and 
Pacific Northwest Pipeline Corpora- 
tion organized Phillips Pacific Chemi- 
cal Company to operate a 200-ton- 


construction was started 


per-day ammonia plant in the Pacific 
Northwest. This plant is due to be 
completed this fall 

Sulfur—In West Texas, Phillips 
Chemical has constructed two sulfur 
plants which use hydrogen-sulfide gas 
from adjacent natural gasoline plants 


as a feedstock. These plants, com- 


pleted at Goldsmith and Crane in 


1952, have a combined capacity of 
approximately 200 long tons of sulfur 
per day. After the product is con- 


verted used in 


to sulfuric acid, it is 
the production of ammonium sulfate 
and triple superphosphate at Adams 
‘Terminal. 
Ammonium Sulfate 


In 1948, Phil- 


construction of an am- 


lips started 
monium-sulfate plant with a yearly 
900,000 Adams 
This plant was put in 
operation in 1949, and has been ex- 
panded 


capacity of tons at 


lerminal 


to produce 365.000 tons a 
ycal 


Ammonium Nitrate—Concurrently 


See PHILLIPS’, page 424 


FIGURE 3—Adams Terminal ammonia plant is one of several fertilizer plants operated by Phillips Chemical Company. This plant near Houston 
turns out triple superphosphate, ammonium sulfate and methylvinylpyridine, and will produce plastics. 
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Process 


teh yem PETROLEUM REFINER 
Handbook 


Roundup all 
the information 
you need on 





£ 


If you have an interest in i ee 8, Jefferson's 


40-page booklet will be an invaluable source of infor 
mation on physical and chemical data, and the 
reactions of these versatile chemicals, their specifi 
cations, methods of test, availability and toxicology 
Also included is a complete treatment of the subject 
of handling and storing these high-freezing liquids 
The detailed bibliography will be particularly help 
ful in locating additional information specific to 


your problem 


For a copy of this technical bulletin, please write to 


Jefferson Chemical Company, Box 303, Houston 





- Essential chemicals from Hydrocarbon Sources 


offers on 


CHEMICAL COMPANY. INC. 
HOUSTON * NEW YORK * CHICAGO * CHARLOTTE * LOS ANGELES 





why engineers 


go for Gun-Pakt 





Expansion Joints 


a ‘ : I 
t _ —_ 


Ne, Ly 
RL hs ey ‘ne ) errs gone. 
One of 37 Yarway Gun-Pakt Expansion Joints 
installed at giant oil refinery on Gulf Coast. 
Gun-Pakt Joints at this refinery range in size 
from 1%2"' to 14° 


M@ Engineers go for Yarway Gun-Pakt Ex- 
pansion Joints because: 


NO SHUTDOWNS. With Gun-Pakt Joints 
when new packing is needed, it is added 
under full steam pressure, right on the job 


no unpacking, no shutdowns, no service 


interruption 


FEWER JOINTS NEEDED. With Gun-Pakt 
Joints you need fewer joints per length of 
pipe line, with traverses up to 12” 
and 24” double 


single 


LONG SERVICE—NO METAL FATIGUE. 
Gun-Pakt Joints give long, trouble-free serv- 
ice life—no fatigue failure 


LOW MAINTENANCE. Maintenance records 
show the costs for servicing Gun-Pakt Joints 
are very low. One utility reports only 65 
cents per year per joint—another reports 
less than half that. 


- = 
— me ft, 


Yarway single-end, 
welding-type Gun 
Pakt Joint for 150 
Ibs. pressure 


Leading institutions, central heating stations 
and industrial plants “go for Gun-Pakt”’ 
again and again. Write now for latest bul- 
letin EJ-1914 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Penna. 
BRANCH OFFICES IN PRINCIPAL CITIES 


GUN-PAKT EXPANSION JOINTS 
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* The attendance by executives, engineers, super 
intendents or other employes of oil companies at 
these conferences does not constitute an endorse- 
ment of the REFINER over any other publica- 
tion. The fact that men of outstanding ability 
are allowed to attend these planning conferences 
shows the interest which companies have in sound 
editorial content for the benefit of the industry 
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THEY HELPED PLAN THIS ISSUE. A conference was held to establish the limits and type of 
material to be included in the 1956 Process Handbook, Attending the conference were these 
industrial experts shown above, left to right: V. A. Kalichevsky, Magnolia Petroleum Company, 
Beaumont, Texas; O. D. Edwards, Phillips Petroleum Company, Bartlesville, Oklahoma; W. F 
Sims, Blaw-Knox Company, Tulsa, Oklahoma; H, L. Hoffman, REFINER staff; T. W. Warren, Ethyl 
Corporation, Detroit, Michigan; and R. F. Stahl, American Oil Company, Texas City, Texas" 


PROCESS ISSUE—1956 


TO KEEP ABREAST of processing techniques is to keep abreast of the 


petroleum industry. That’s why we are again devoting the September issu 


to processes 
1954 
the 


Since our last edition was published in September many new pro¢ 


ol 


Pentafining 


esses have been introduced to the industry. A few recent 


the 


more orn 


are: Iso-Plus. Rexforming, Powerforming, Penex and two 


stage fluid catalytic cracking process 
All of these processes are described in this new edition of the Handbook 
A few of the desc riptions concern Processes for whi h there 


are no comnimet 


cial installations yet, but we included them for your information 


More recent data are reported also on some ol the older processes 
have appeared previously 


which 
‘These processes are still the backbone of the in 
therefore, 


dustry: their inclusion is required to make the Handbook complete 


This edition, then, is an up-to-date summary of the industry-—a useful addi 
tion to your personal reference library 
The processes are grouped in much the same manner as in past editions 


with the exception that some of the groups are subdivided into more 
For the 
given way to “Alkylation,” 


at the indexes on the following pages will give 


specif 
ha 
Isomerization.” A glance 
an idea of the ol 


this material 1 


types instance, section on “Gas Conversion” in previous editions 


Polymerization,” and 


you 


which 


cope 


these descriptions and other catevoru into uselul 


placed 
too limited for the contributor to 
Therefore, we 
This should 


detailed information on 


In any handbook of this type, space is 


vive a comple te ce S¢ ription ol his process are including, where 


available, a literature reference prove useful to the reader who 


wants more a given proce 


And don’t overlook 1! special report which follows the proce 
It is a of Of the 


hydrodesulfurization and method 


summary treating method course main empha is 


but chemical additive are included for 


comparison 
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How to IMPROVE Process Vessel PERFORMANCE 


By effecting clean separation of liquid from vapor In evaporators, by controlling liquid carry-over 
Yorkmesh Demisters improve process vessel per- product loss is avoided, and high purity condensate 
formance. is suitable for boiler feedwater or process use. 


In distillation equipment liquid entrainment is In steam drums the result is clean, dry steam. 
controlled, giving better quality overhead products 
even at increased thruput rates. In vent stacks Yorkmesh Demisters contribute to 


the solution of air pollution problems. 

In refinery vacuum towers, higher quality gas 

i i i line i . P . 

ps Gner conversion rates to Gasemne im he Write for Bulletin 17 and a complete list of the 
many case histories available from our 


In absorbers, loss of absorbing liquid is pre- technical library. 
vented. 


In separator vessels and knock-out drums 
greater liquid recovery results. 






In compressor suction drums, complete liquid 
separation decreases compressor maintenance. OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 


Specialists in FLUIDS SEPARATION f§ ENGINEERS and MANUFACTURERS 
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Process Groups 


REFORMING . 20 SOLVENT REFINING 
Catforming . , Duo-Sol 
Cycloversion 208 Furfural Extraction of Gas Oils 
Fluid Hydroforming (Esso 22 Furfural Refining 
Fluid Hydroforming (Kelloge 210 Phenol Extractior 
Houdriforming . , 22 Propane Deasphaltins 
Hyperforming fir Propane Decarbonizing 
Iso-Plus Houdriforming 2 Propane Dewaxing 
Platforming ...... ‘ 222 Propane Fractionation 
Powerforming 212 SO. Extraction 
Rexforming ....... 223 Solvent 
SBK Catalytic Reforming 
Thermal Reforming 
Thermofor Catalytic Reforming 
Ultraforming IRI ATING 

CRACKING ADC Ferrocyanide Treatit 
Airlift TCC AutoGnine 


Coking othe 
: . Bender 
Combination Cracking 

Chemical Desalting 
Unit y. 


De waxing 
Wax Fractionation 
Wax Manufacturin 


Combination 

Decarbonizing Continuous Contact Filtrat 
Delayed Coking . d Diesulforming 

Fluid Catalytic Cracking Esso 25 Doctor Sweetening 

Fluid Catalytic Cracking (Kellogg 23 Dualayer Distillate Prox 
Fluid Catalytic Crackine (Shell 23 Dualayer Gasoline Pros 

Fluid Catalytic Cracking (UOP j Electric Desalting (Pets 
Houdriflow _ . eee °° . F } lectr ‘ il D salt ne Hh 
Fluid Coking 
Houdresid 


we-Baker 


Electrical Distillate Treatin 


Houdriflow Electrofining 
Low Pressure Cokine Electrolytic Mere iptar 
Thermal Cracking q Girbotol 


ALKYLATION . j Glycol Amine Ga 
Aluminum Chloride Alkylation oA Gulf HDS 
Effluent Refrigeration Alkylation ) Hydrofining 
Perco HF Alkylation F Mercapsol 
Solid Phosphoric Acid Condensation Percolation Filtration 
Sulfuric Acid Alkylation l Phosphate Desulfuriza 
ISOMERIZATION 7 mee Futons 
rie ( aroad 


Unifining 


Butane Vapor- Phase Isomerization 
Catalytic Isomerization 

Isomat , 54 Unisol Mercapt 
Liquid-Phase Isomerization d Vapor-Phase H 
Penex 


Pentafining 5 OTHER PROCESSES 
POLYMERIZATION ; rude D 


California Polymerization f Crude Distill 
Polyco ( atalyti Polyme rization d Grease Manuf 
Solid Phosphoric Acid Condensation 6 Light Hydro« 
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Crude Distillation for 

Bender y4 Maximum Cracking Fee 

Sutane Vapor-Phase Isomerization a Crude Distillation for lu 
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alifornia Polymerization 58 Cycloversion 4 ee ‘ Desalting 
satalytic Isomerization 253 ‘ cal D 
atforming Decarbonizing 

hemical Desalting 278 Delayed Cokine 
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ANHYDROUS Hydrofluoric Acid for alkyla- AQUEOUS Hydrofluoric Acid for steel pickling, 
tion catalyst; also catalyst and fluorinating agent in glass frosting and etching; also for electropolishing of 
many other organic and inorganic reactions 


metals, ore flotation, manufacture of other chemicals. 


Call 
GENERAL 


YOUR CONVENIENT SOURCE OF SUPPLY: In the East, 
Midwest and California, 7 General Chemical supply 


points place stocks within convenient shipping distances. 


Producing Works: 


Marcus Hook, Pa. 
(near Philadelphia) 
Baton Rouge, La. 
As a major producer of Hydrofluoric Acid since the turn 
Packaging Locations: of the century, General Chemical has extensive expe- 
rience in the manufacture and industrial applications of 
Buffalo, N. Y. Hydrofluoric Acid, both aqueous and anhydrous, and 
Chicago, Ill. its many fluorine chemical derivatives. 
Cleveland, Ohio For your requirements—or for product information or 
‘ . helpful technical service— just phone or write the nearest 
El Segundo, Calif. General Chemical office listed below. 
(Los Angeles) 


Pittsburgh, Pa. 











GENERAL CHEMICAL DIVISION 


First in fluorides ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Offices: Albany * Atlanta * Baltimore * Birmingham * Boston * Bridgeport * Buffalo * Charlotte * Chicago * Cleveland 
Denver * Detroit * Greenville (Miss.) * Houston * Jacksonville * Kalamazoo * Los Angeles * Milwaukee * Minneapolis 
New York * Philadelphia * Pittsburgh * Providence * San Francisco + Seattle * St. Louis * Yakima (Wash.) 


in Canada: The Nichols Chemical Company, Limited * Montreal * Toronte * Vancouver 
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Electrofining 


Electrolytic Mercaptan 


Fluid Catalytic 
Fluid Catalytic 
Fluid Catalytic 
Fluid Catalytic 
Fluid ( oking 
Fluid Hydroforming (Esso 
Fluid Hydroforming (Kellogg 
Furfural Extraction of Gas Oils 
Furfural Refining 


Esso 
Kellogg 
Shell 

UOP 


Cracking 
Crackine 
Cracking 

Cracking 


Girbotol 8¢ 
Glycol Amine Gas Treating 

Manufacturing 
HDS 


Crease 


Gulf 


Houdresid 
Houdriflow 
Houdriforming 
H ydrofining 
Hyperforming 


AMERICAN DEVELOPMENT 

CORPORATION 
ADC Ferrocyanide 
Electrolytic 

ATLANTIC 


Cattorming 


Treating 
Mercaptan 
REFINING COMPANY 
. Oh 
Pentafining . : 157 
BLAW-KNOX COMPANY 
DCCATOORMINE «occ cccccce 40) 
THE BRITISH PETROLEUM 
COMPANY, LTD 
Autofining . 
CALIFORNIA RESEARCH 
CORPORATION 
California Polymerization 
ESSO RESEARCH AND 
ENGINEERING COMPANY 
Fluid Catalytic Cracking 
Fluid Coking 
Fluid Hydroforming 
Hydrofining 
Powertorming 
FILTROL CORPORATION 
Continuous Contact Filtration 
THE FLUOR CORPORATION, LTD 
Glycol Amine Gas Treating 290 
FOSTER WHEELER CORPORATION 
Combination Unit 44 
Crude Distillation for 
Maximum Lubes hebben 02 
Delayed Coking 
GULF RESEARCH AND 
DEVELOPMENT COMPANY 
Gulf HDS 291 
PHE GIRDLER COMPANY 
Girbotol , 289 
HOUDRY PROCESS CORPORATION 
Houdresid 34 
Houdriflow ; 38 
Houdriforming 220 
Iso-Plus Houdriforming 
HOWE-BAKER CORPORATION 
Electrical Desalting 
Electrical Distillate Treating 
HUSKY OIL COMPANY 


Diesulforming 
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Iso-Plus Houdriformin 
lsomate 


Light Hydrocarbon Recovery 
Liquid-Phase 


Low 


Isome rization 


Pressure Cokine 


Mercapsol 


Penex 

Pentafinine 

Perco HF Alkylation 
Percolation Filtration 
Phenol Extraction 
Phosphate Desulfurization 
Platforming 
Polyco Catalyti« 
Powerforming 
Deasphalting 
Decarbonizinge 


Polymerization 
Propane 
Propane 
Propane Dewaxing 
Propane Fractionation 


Rexforming 


Contributors 
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THE M. W. KELLOGG COMPANY 
Delayed Coking 
Fluid Catalytic Cracking 
Fluid Hydroforming 
Phenol Extraction 
Propane Deasphalting 
Propane Decarbonizing 
Propane Dewaxing 
Propane Fractionation 
Polyco Catalytic 
SBK Catalytic Reforming 
Sulfuric Acid Alkylation 
THE LUMMUS COMPANY 
Combination Cracking 
Delayed Coking 
Doctor Swectening 
MAGNOLIA PETROLEUM 
COMPANY 


Dualayer 


Polymerization 


Distillate 
Gasoline 
PHE MILWHITE COMPANY, IN¢ 

Duo Sol 
MINERALS & CHEMIC 
CORPORATION OF 

Percolation Filtration 
PETRECO DIVISION, 
PETROLITE CORPORATION 

Bender 

Electric Desalting 

Electrofining b/ 
PHILLIPS PETROLEUM COMPANY 
Alkylation 4h 


Isom nization 


, 
Process 


Process 


Dualaye r 


ALS 
AMERICA 


Aluminum Chloride 
Catalytic 
Cycloversion 
Perco HI Alkylation 

PHE PURE OIL COMPANY 
Mercapsol 

SHELL DEVELOPMENT| 
Butane Vapor Phase 
Fluid Catalytic 
Liquid-Phase 
Phosphate 
Solutizer Process 96 
Trickle Hydrodesulfurization 197] 
\ apor Phase Hydrod: 5 


COMPANY 

Isomerization 252 
Cracking 4 
Isomerization 255 
Desulfurization 95 


ilfurization S00) 
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SO, Extraction 
Solid Phosphoric 
Solutizer 
Solvent 
Sulfuric 


italytic Reforming 

Acid Condensation 
Process 

Dewaxing 


Acid Alkylation 


Thermal -Crackine 
Thermal Reforming 
Thermofor Catalytic Ret 
Trickle Hydrodesulfuriz 


rininkg 
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ltralorming 


I 
LU nifining 
{ 


nisol Mercaptan Extraction 
Vapor-Phase Hydrodesulfurization 


Wax Fractionation 
Wax Manufacturing 


SOCONY MOBIL Ol 
COMPANY, IN¢ 
Airlift TCC 


Dhermofor Catalytic Kelormine 


STANDARD OIL COMPANY 
INDIANA 
lsomate 

Ult 


ralorming 


STONE & WEBSTER ENGINEERING 
CORPORATION BADGER 
PROCESS DIVISION 
Crude Distillation for 
Maximum Cracking Fees 
SQ, Extraction 


STRATFORD ENGINEERID 
CORPORATION 
I flluent Re iriweration 
Grease Manufacturing 


PTEXACO DEVELOPMEN'T 
CORPORATION 

furfural Extraction of Gas 

Furfural Refining 

Solvent Dewaxing 

Wax Fractionation 

Wax Manufacturing 
PRETOLTI COMPANY DIVISION 
PETROLITE CORPORATION 

Chemical Desalting 


Alkyl 


UNION OIL COMPANY 
OF CALIFORNIA 
Delayed Coking 
Hyperforming 

LU nifining 
UNIVERSAL OIL 
COMPANY 

Fluid Catalytic Cracking 

Low Pressure Coking 

Penex 


Platlorming 


PRODUCTS 


Rexformings. . 

Solid Phosphoric Acid 
Condensation 

Thermal 

Thermal 


Cracking 
Reforming 
Unisol Mer iptan Extraction 








= CONDENSER TUBE CLINIC 


Edited by ARTHUR W. TRACY, Metallurgical Engineer, 
The American Brass Company, Waterbury, Connecticut 








Stresses and their Effects can be Minimized 


STRESS-CORROSION CRACKING—Thx cause stress-corrosion cracking of these 
stress-corrosion cracking of copper alloys, ANACONDA ( upro Nickel 10%- 
alloys requires the simultaneous action 755 and ANnaconpA Cupro Nickel, 
of moisture, air, ammonia, and stress 30% -702 tubes are recommended, 

Stresses may be residual or applied. All 


Anaconda condenser tubes are proe 


FATIGUE CRACKING~— Vibrations from 


moving parts of equipment or from 
essed so as to minimize residual 


toenail tr which may } ree pressure pulsations can induce stresses 
ensile STTFCSSCS Meti na ” orin 


in condenser tubes | igh enough to 
during fabrication Applied stresses er ' . , 


exceed the endurance limit and cause 


from installing tubes in heat exchang 
a fatigue-crack failure. Vibration of a 


crs nonuniform thermal expansion it 


tube may even disturb water flow 
tube bundles, or misalignment of con- 


enough to cause impingement pitting 
densers with other equipment occa , “= 
at the point of greatest amplitude ot 2D 
vibration and the resulting pits can act Intergranular stress-corrosion crack in 
4s stress raisers. Pulsations can often be 70/30 brass tube from oil refinery heat 


exchanger. Longitudinal section. 
dampened by placing baffles or grids > ' 


sionally CuUSE stress COTTOSION CTie k ing’ 

Admiralty metal and aluminum brass 
tubes, although known to be suscep 
tible to stress-corrosion cracking, sel 


in the patl f high-velocity vapors 
dom crack in condensers. Although = pe oe , ~ 


Vibration of tubes can also be damp- 
ammonia is often present either by 

ened by plac ng wooden slats between 

rows of tubes. ¢ upro Nickel, 30% -702 


Tubes are more resistant to fatigue crack 


chance or design, in vapors entering 

condensers, the amount of air (oxygen ) 

is usually so small that the corrosive 

ing than admiralty and aluminum brass 

action of the ammonia is limited. It is 

obvious that noncondensable gases TECHNICAL ASSISTANCE~—Your tube 

should be vented from condensers, not probl m may need spec ial considera 

only to increase thermal efficiency, but tion. We are always ready to advise in 

to minimize corrosion the selection of the right alloy to give 
ANACONDA Arsenical Admiralty-439 the best service. Write for the new 

and ANACONDA Ambraloy-927 con edition of Publication B-2. The Ameri 

denser tubes seldom stress-corrosion can Brass Company Waterbury 20. 

crack in normal service. Where operat Conn. In Canada: Anaconda Ameri 40 X. 


: 9 i s-corrosion crack i 
ing conditions are severe enough to can Brass Ltd., New Toronto, Ont fransgranular stres FEOSION CFACE EN 
admiralty metal tube from oil refinery 


heat exchanger. Longitudinal section. 
Tubes and Plates for 


ANACONDA Condensers and Heat Exchangers 


Nominal Compositions of Some Anaconda Condenser Tube Alloys 





Arsenical Ambraloy 
Admiralty 927 
439 (Aluminum Brass 


Cupro Nickel, Cupro Nickel, 
10%-755 30%-702 





Copper, % 71 77 88.35 68.90 
Nickel, % es oe 10 
Zinc, % 27.96 20.96 
Aluminum, % ee 2 


Q, 
Tin, % ee 


Arsenic, % 40 &. 

. : Fatigue crack starting at pit in alumi- 
num brass tube from power plant con- 
iron, % Pe: i 1.25 denser. Longitudinal section. 


Manganese, % ° a6 0.40 
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Reforming 


REFORMING is primarily a hydrogenation process 
It converts low-octane naphthas and gasolines into high- 
octane components for motor fuel blending 

Che term reforming also has been applied to the 
cracking of hydrocarbons, alone or in the presence of 
steam. Nevertheless, its more modern usage within refin- 
eries is confined to the principle of rearranging hydro- 
carbons in the 


presence of hydrogen to achieve octane 


improvement. Both thermal and catalytic processes are 
used, but by far the greater interest now is in catalytic 
reforming. d 

The present capacity for catalytic reforming in the 
U. S. is 1,200,000 barrels per day. This is a tremendous 
quantity for a process whose purpose is not to increase 
the out-put of gasoline products but only to upgrade 
their quality. This capacity is equivalent to about 13 per- 
cent of our total crude running capacity, or in other 
words, enough to furnish as much as 30 percent of the 
national demand for gasoline—both regular and _ pre- 
mium., 


Many 


It is expected that the new ones which go on stream be 


additional reformers are in construction stage 
tween now and the end of the year will shove our reform 
ing capacity up to 1,280,000 barrels per day. This is not 
only a large volume for a quality improving process, but 
it represents a fantastic rate of growth. 

A review of reforming shows that thermal reform- 
ing for octane improvement was not practiced until after 
1930, It was 1940 (see box below) before the U. S. in- 
dustry came on stream with its first catalytic reforming 
process—Hydroforming. The second type, Platforming 
was not put into commercial operation until 1949. Even 
by the end of 1951, reforming furnished only about 100, 
000 daily barrels, and most of this was spurred into 
existence by the demands for toluene for World War II 

The first announcements of catalytic reforming were 
followed by many more until now there are 15 processes 
devised for reforming naphthas and gasolines for octanes 
Two of the latest of these 


combine 


Iso-Plus and Rexforming 
separation and raffinate recycle to 
achieve higher octanes, 

The phenomenal growth in reforming is linked di- 


aromati 


Compare Catalytic 


CATALYSI 


NAME Composition | 
Cycloversion! 

Fixed-Bed Hydroformi 

Platforming 
(atforming 
Fluid Hydrof 
Houdriforming 
Ultraforming 
Sinclair-Baker 
»ovalorming 
rhermofor Catalyt 
Orthoforming 
Hyperforming 
Powerforming 
Rexforming 


Kellogg 


Azionaria Reff 


+ 
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rectly with the equally phenomenal growth in octanes 


Aside from the flurry of special additives and “mouse 


milks” 


part of the 1950's, octanes have been the primary basis 


which dominated the gasoline market in the early 


for competition 
In 1947, many of the high-octane components, which 
had previously gone into aviation gasoline for the wat 


were diverted to civilian gasoline The auto industry 


seized on this first increment of octane increase to design 


engines with higher compression. Each increase in com 


pression of automobile engines created a demand for 


high octane gasolines, and by the same token, each octane 


increase paved the way to higher compression engines 


And thus the octane race was on 


Some typical reactions are shown here to exemplify 


primarily what happens during reforming. ‘The num 


bers in parenthess s are the F-1 octanes 


at 3cc TEL. 


of the ¢ ompounds 


The continuing rise in octane of motor fuel paints a 
bright Some are predicting an 


average F-1 octane for premium gasoline of 100 by 1960 


future for reforming 


Even now, several have reached 


There i 


oon 


brands on the market 


however, the average is only 97 little 
doubt that the 100 goal will be 


and more reformers will be 


this rating; 
reached and Tridore 


construc ted to do it 


Reforming Processes 


OPERATING 
CONDITIONS 

Virat 
Press U.S. Unit 


psig On-stream 


Temp 
Form Kk 


Bed Type | Regeneration 


fixe 
axe 
" 
‘ 
xe 





Catforming— THE ATLANTIC REFINING COMPANY 


Application Atlantic Catforming is a selective catalytic 
relorming process for the conversion of low-octane 
naphthas into finished high-octane gasoline and for the 
production of aromatics for petrochemicals and aviation 


vasoline The catalyst promotes the 


following chemical 
reactions: isomerization of paraffins and naphthenes, 
cyclization of paraffins, conversion of naphthenes to 
hydrocracking of high-boiling paraffins, and 


desulfurization by conversion to hydrogen sulfide 


aromatics 


Charge Feed stocks may be 
up to 400 F 
cracked naphthas 


high-sulfur. wide-boiling- 
range straight-run naphthas, hydrogenated 
or selected cuts for spec ial aromatics 


production 


Product 


produc { 


During motor gasoline operation the reactor 


requires only stabilization before inclusion in 


finished yasoline. No rerunning, sweetening, or othe 


finishing treatment is required 


Description 
section without any feed preparation fa ilities. For high- 
severity operations hydrogen treating is recommended 


Naphtha is usually charged to the reaction 


The feed is joined with a recycle gas stream and pre- 
heated by exchange with the final reactor effluent, ‘The 
mixture is then heated to reaction temperature in a fur- 
nace, and passed through three fixed-bed reactors in 
series. Reheaters between reactors are used to compensate 
for the endothermic heat of dehydrogenation. The final 
reactor effluent, after exchange with the feed, is con- 
densed im a cooler and separated from hydrogen recycle 
Reeve le 


hydrogen is compressed and returned to the reactors, 


and make gas in a high pressure flash drum 


while net hydrogen production is vented from the unit 
under pressure control, The hydrogen, of 90 to 95 percent 
purity, is useful for many other refinery processes, Liquid 


from the flash drum flows to a conventional stabilizer 


STOCK East Texas 
Charge Stock: 
ASTM-—-10 Percent 236 
50 Percent 268 
00 Percent 317 
Sulfur, Wt. % 
| 1 Octane Clear 


Products 
Debut. Gaso 
C.—Vol 
(sy Wt 
Cy Wt 
Cy—Wt 
He—Wt. % 
RVP Debut. Gaso 

1 Octane-—-10 PSI RVP. 
Clear 
3ce TEL 


Vol.% 


ASTM-—10 Percent 
5O Percent 
90 Percent 
Sulfur, Wt. % 


206 Reforming 


For high-sulfur stocks desulfurization facilities are 
justified, In catforming this is usually accomplished by a 
conventional amine Since 
neither nitrogen nor water 1S a catalyst poison, no wate! 
washing or glycol scrubbing is required following the ab- 
sorber 


absorber on the recycle gas 


For high-severity operations, hydrodesulfurization 
before Catforming becomes economical 

Carbon is deposited on the catalyst very gradually dur 
ing normal operations. After a long run the catalyst may 
be restored to initial activity by burning off the carbon 
deposit with a dilute mixture of air and steam. The ability 
to regenerate simply and quickly also saves the catalyst if 
a major upset deposits a substantial amount of carbon 


Operating Conditions Reactor 
950 F., while the pressure is maintained at 300-700 psig 
Product yields and qualities will depend to a large extent 
on the properties ol the feed and the operating severity 
employed 


temperature 1s 850- 


Yields-—T'ypical charges, yields, and inspections are 
shown in the accompanying table. The column for Ku 
wait naphtha represents experimental data on a new 
catalyst which permits operation at 95 to 100 clear octane 
Catformers, Commercial 


in conventional three-reactor 


trials of this new catalyst are now under way. 


Commercial Installations Since the first commercial 
operation of the Catforming process began in August, 
1952, twenty-three additional units have been completed 
and put in operation. These and many other units in 
various stages of design and construction are operating o1 
will operate on widely variant feed stocks, Capacities of 
the units range from 300 to 15,000 barrels per day 


Reference 
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Arabian 


Kuwait 


California 
268 284 
204 319 
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Cycloversion—pxiwuies perroteum COMPANY 


Application used (1) to desulfurize 
straight run and cracked gasolines, naphtha fractions and 
kerosines, (2) to reform straight run gasoline or naphtha 
in order to upgrade octane numbers and to improve lead 
susceptibility, (3) to catalytically crack gas oil stocks for 
the production of high octane gasoline, Desulfurization is 
particularly applicable in preparation of feed stocks for 
catalytic reforming operations. 


Cycloversion is 


Charge Under desulfurization conditions the charge 
stocks can be either a full boiling range gasoline or a 
naphtha fraction. Various mixtures of cracked and straight 
run charge stocks can be processed in a combined opera- 
tion, Under reforming conditions the charge stocks are 
similar to those processed to effect desulfurization. Gas oil 
cracking charge stocks having a boiling range 400-800 F. 
can be satisfactorily processed 


Product—Catalytic desulfurization of the straight run or 
natural gasoline charge stocks results in no appreciable 
change in the composition of the treated product other 
than the reduction of sulfur content. With cracked gaso- 
line the octane improvement is due to desulfurization and 
some isomerization, The absence of undesirable side re- 
actions is indicated by the fact that there is no appreciable 
change in physical properties such as vapor pressure, 
gravity or distillation characteristics. 

Benefits gained by catalytic reforming include those 
obtained from catalytic desulfurization together with an 
appreciable increase in clear and leaded octane ratings. 

Catalytic gas oil cracking yields highly olefinic gases, 
high octane motor fuel, low pour point recycle stocks and 
bottoms. 


Description—— The accompanying simplified flow diagram 
shows the basic equipment included in a Cycloversion 
Unit. The heater and heat exchangers are of conventional 
design and serve to heat the feed stock to the desired tem- 
perature with a minimum of thermal decomposition. ‘Two 
reactors are provided for continuous operation, 1.e., one 
chamber is on process while the other is being regener- 
ated. The rerun and _ stabilization facilities are also 
conventional in design. The steam superheater and air 
compressor are regeneration facilities which are used for 
reactivating the catalyst in situ. An installation of this type 
can be used for any of the applications of Cycloversion. 


However, rerun and stabilization facilities are not required 
for straight run desulfurization. Also, some units built for 
desulfurization service, have only a single reactor and do 
not include regeneration facilities. These installations dis- 
card the catalyst when it is spent and recharge the reactor 
with new catalyst. 

All the equipment shown in the flow diagram is required 
for gas oil cracking and reforming operations. The higher 
carbon deposition on the catalyst for either of these oper- 
ations precludes the use of the non-regenerative unit 
Process cycles vary from three to 12 hours when process- 
ing gas oil and from 12 to 72 when reforming. Steam is 
added with the gas oil charge to suppress carbon deposi- 
tion on the catalyst but is not generally used in the 
desulfurization or reforming operation. 

Caustic washing facilities are generally provided to re- 
move the H.S formed when the sulfur compounds are 
decomposed. No further treatment is usually necessary. 

The catalyst is cyclocel grade bauxite and is a natural 
occurring material, It has a life of 5000-20,000 barrels per 
ton when used in non-regenerative desulfurization units 
and 50,000-100,000 barrels per ton when used in regen- 
erative units. 


Operating Condition ——The major process variables are 
temperature, pressure, and space velocity. High tempera- 
tures increase the depth of conversion, Lower pressures 
increase the olefinicity of the gasoline obtained from gas 
oil cracking which in turn increases the octane rating of 
the product, Increasing space velocity at constant temper- 
ature and pressure decreases the depth of conversion 


Vields—-In the desulfurization operations, the yields are 
98.0-99.5 liquid volume percent of charge. Yields from 
reforming are dependent on the severity of the operation. 
This is also true for gas oil cracking though in this opera- 
tion a 50 percent conversion is considered normal. ‘Typical 
data for the three types of operation which can be per- 
formed in the Cycloversion process are shown in the tables 
below. 


Commercial Installations—— The first Cycloversion unit 
was installed in 1940. At present there are 32 units in 
operation with a total designed thruput of over 100,000 
barrels per day. These units range in size from 300-20,000 
barrels daily. 


TABLE 1 
Cycloversion of Mid-Continent Gas Oil 


Feed Stock 
Gravity, API 
10 Percent (Vacuum 
00 Percent (Vacuum 
Aniline Point, 
Catalytic Gasoline, Ca-—400° I 
Gravity, API 
Reid Vapor Pressure 
ASTM Octane Number 
+3 ce, TEI 
Research Octane Number 
+ 3 oe l 
Yields, Percent of Charge 
Cat. Gasoline, Co-400° F., Vol, Percent 
10 Lb, RVP., Gasoline, Vol. Percent 
Propylene, Vol. Percent 
Butylenes, Vol. Percent | 
Cat. Recycle 400° F., + Vol. Percent 
Carbon, Weight Percent 
Conversion, Single Pass Vol. Percent 


SwSee85 


— 


* Rutanized and includes potential catalytic poly gasoline 


208 Reforming 


TABLE 2—Reforming 


Debutanized 
Reformed 
Naphtha 
Sample Designation 
Test Number 


Charge One | Two 
Operating Conditions 
Space Velocity, V/V/Hr 10 
Cat. Chamber Inlet, °F 5 074 
Cat, Chamber Pres., Psig 
Yield Summary 
Debut. Ref. Naph., Vol 
Percent Charge 
Research Octane Ratings 
Clear 
Plus 1.0 cc. TEL/Gal 
Plus 3.0 ec, TEL/Gal 
API Gravity @ 60 F 
K.V.P f 3.2 
Total Sulfur, Weight Percent 0.011 0.020 
ASTM Dist | 
First Drop 7 187 129 
10 Percent 2 | 207 259 
30 Percent : | 320 309 
5O Percent 3 333 $27 
70 Percent 348 344 
90 Percent | 370 367 
End Point 429 | 442 


TABLE 3—Desuifurization 


Straight-Run 
Gasoline 


Charge | Product 


Operating Conditions 
Space Velocity, V/V/Hr 1.0 
Cat. Chamber Inlet, °F SOS 
Cat, Chamber Pres., Psig 1) 
Research Octane Ratings 
Clear 66.3 
Plus 1.0 ee, TEL/Gal { 76.6 
Plus 3.0 ec. TEL/Gal 7 85.5 
Yield Summary } 
Yield, Vol. Percent Charge 99.6 
API Gravity @ 60° F 64.6 | 63.9 
R.V.P 1.1 10.7 
Total Sulfur, Weight Percent 0.123 0.004 
Mercaptan Sulfur, Weght Percent 0.049 0.001 
Doctor Test Sour Sweet 
ASTM Dist. °F 
First Drop 94 96 
10 Percent 117 131 
30 Percent 171 176 
5O Percent 207 205 
70 Percent 239 239 
90 Percent 281 278 
3 


End Point 339 34 
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Fluid Hydroforming—t#« ™. w. xeuLocc company 


Application 
to catalytically 


The Fluid Hydroforming process is used 


reform straight run and_ thermically 


cracked naphthas, or mixtures, to high octane levels. 


Charge 


naphthas or mixtures can be used as feed stock to the 


A wide variety of either straight run or cracked 


unit. A typical boiling range for these naphthas may be 
considered as 200 to 400 F, although other stocks includ- 
ing higher boiling fractions may be reformed. Some in- 
herent advantage in yield is obtained by using highly 
naphthenic or aromatic naphthas, but extremely high 
octane products can also be obtained from paraffinic and 
olefinic naphthas. High sulfur naphthas can be processed 


successfully without extraneous desulfurization systems. 


Product 


high aromatic content 


Fluid hydroformate has both high octane and 
It can therefore be used either as 
a high octane blending agent for motor or aviation gaso- 
line or as a source of aromatic petrochemicals. The plants 
now operating will produce debutanized products having 
85 to 98 CFRR clear octane ratings. 


Description 


coil of a combination furnace and hydrogen recycle gas 


The naphtha charge is preheated in one 


is heated in a separate coil. The hydroforming reaction 
occurs in the reactor vessel, where the combined vaporized 
naphtha charge and hydrogen-rich recycle gas contact a 


fluidized bed of catalyst, 


Carbon deposited on the catalyst by the reaction is 
burned off with air in a regeneration chamber. Much of 
the heat generated by combustion is utilized to produce 
steam in boiler tubes within the regenerator. The beds of 
catalyst in each of these vessels are kept in a fluid state 
by the upward passage of naphtha vapor and recycle gas 


in the reactor, and combustion air in the regenerator 


Some catalyst is carried out of the fluid beds by the 
rising vapor. The bulk of this entrained powder settles out 
in the “disengaging space” and falls back into the bed 
Further catalyst recovery is effected by cyclone separators 
in the top of the reactor and regenerator. Flue gas leav- 
ing the regenerator goes to atmosphere. Product vapors 
and gas flow from the reactor cyclones to a recovery 


system 


210 Reforming 


Catalyst is continually recirculated between the two ves- 
sels. “Spent” catalyst is carried through an internal riser 
pipe from the bottom of the reactor to a hopper-stripper 
located atop the vessel. A stream of recycle gas acts as 
conveying medium. From the hopper-stripper powder 
flows by gravity into the regenerator. Gravity flow of re- 
generated catalyst to the reactor completes the circuit 
This circulation system makes possible close control of 
catalyst properties at all times. Fresh catalyst can be added 
when required, and used catalyst can be withdrawn while 
the unit is in continuous operation. By using a circulating 
catalyst system, high octane levels can be attained with- 
out the possibility of shutdown due to excessive coke, poi- 


soning or physical damage to the catalyst. 


Operating Data Yield and product quality data from 
commercial operations in fluid hydroformers have verified 
earlier pilot plant predictions. The process shows an ex- 
tremely high octane potential, producing a debutanized 
reformate with as much as a 98 clear research octane rat- 
ing. Flexibility has been demonstrated by commercial 
operation ranging from 55 to 130 percent of design 
capacity. 

Operating conditions may over the following ap- 
proximate ranges: 


Reactor pressure 200-500 psi 


Reactor temperature 900-950 F. 
Regenerator pressure 210-510 psi 
Regenerator temperature 1000-1100 F. 

1000-8000 scf /bbl 


0.30-0.80 W/Hr./W 


Hydrogen recycle gas rate 
Space velocity 


Catalyst to oil ratio 0.25-1.00 W/W 


Commercial Installations 


is in operation at Destrahan, La 


A 2000 barrel-per-day plant 
, a 13,000 barrel-per-day 
plant at East Chicago, Ind., and a 17,500 barrel-per-day 
plant at Lake Charles, La., producing high quality motor 


and aviation gasoline components 


Reference 
Oct.. 1953 


PeTROLEUM REFINER, vol 32. no 
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Powerforming—«ss0 RESEARCH AND ENGINEERING COMPANY 


Application 


employing a newly-developed platinum catalyst. It is used 


Powerforming is a fixed-bed cyclic process 


to produce high-octane gasoline. The hydrogen-rich tail 
gas from a Powerlormer may be used for removing sulfur 
from the Powerformer feed stock and from other distil- 


late stocks. 


Charge 


naphtha or a cracked naphtha-virgin blend. Excellent re- 


Typical feed consists of a low-octane virgin 


sults have been obtained with blends containing fluid 
coking naphtha, Hydrofining of feed stocks is not neces- 


sary, but is generally preferred. 


Product 


produced from a wide variety of feed stocks 


Materials with 95-100 octane number can be 


Description 


with three, four or five on stream while one is being re- 


Powerforming uses four, five or six reactors 


generated by a special technique, The cycle on any one 
reactor varies from 5 to 15 days. 

Due to the new regenerating technique, the catalyst 
retains its high initial activity over long periods of 
operation 


Feed for the process first passes to a Hydrofiner for 


TABLE 1 
Typical Powerforming Operations 


| 


Mixed 
Louisi- | Heavy 
ana (|W. Tex. 


Light | Heavy 
YIELDS Arabian) Arabian 
FEED STOCKS 
Gravity, “API 61.9 54.0 
Sulfur, wt. %* 0.03 0.07 
F-1 octane, clear | 39 29.7 
Distillation: 
10 percent 216 276 
5O percent 241 326 
00 percent 282 370 


YIELDS th PRODUCT 
QUALITY 
Research octane 
Clear 
+ See. rk! 
Motor octane 
Clear 
+ 3ec. TEI 
Yields 
Cs +, vol. percent 
C4, vol. percent 
C,-Cg, wt. percent 
tle, wt. percent 
He, SCF/B 








*Before Hydrofining 


212 Reforming 


hydrogen treat. This step can be omitted if a saturated 
straight-run sweet naphtha is being used, but it is neces- 
sary with cracked fuel naphtha or blends containing these 
components 

Effluent from the Hydrofiner passes to an absorber 
stripper. Bottoms from the absorber stripper then proc eed 
to the first of the Powerforming reactors. Powerforming 
feed passes through at least three of the reactors in series 


and may be passed through as many as five 


Effluent from the last Powerforming reactor is cooled 
and sent to a separator. A gas rich in hydrogen is taker 
from the separator and split in two streams. One goes t« 
the absorber stripper and the other is used as recycle for 
the Powerforming reactor. Bottoms from the separator are 


heated and fed to a debutanizer 
YVield—-See Table 1 


Commercial Installations—-Three Powerformers were 


in operation by the middle of 1956, the first having started 
up in July, 1955. Two others are scheduled to start up 
before the end of 1956, Fifteen more units are planned 
for after 1956. These units, with a combined capacity of 
156,400 barrels per stream day, are listed in Table 2 


COMMERCIAL POWERFORMING INSTALLATIONS 


Capac- 
ity Startup 
B/SD Date 


COMPANY Location 


Jaltimore, Md 3,000 July 55 
Edmonton, Alba 2,200 | Aug. °55 
Billings, Mont 2,500 | Feb. ’56 
Halifax, N.S 7,000 | (Aug. °56 
Sarnia, Ont. 15,000 | (Sept. "56 
Montreal, Quebec 9,000 (1957) 
Genoa, Italy 3,300 (1957) 
Augusta, Sicily 5,600 (1957) 


Esso Std. Oil Co 
Imperial Oil Ltd 
Carter Oil Co 
Imperial Oil Ltd 
Imperial Oil Ltd 
Imperial Oil Ltd 
*Raffineria Garrone 
*Rasiom 
International 
Refineries, In¢ 
Esso Std, Oil Co 


Wrenshall, Minn 2.800 (1957 
Linden, N.J 20,000 (1957) 
Esso Std. Oil Co Everett, Mass 7,200 (1957) 
Stank Bari, Italy 7,300 (1957) 
Imperial Oil Ltd loco, Brit. Col 4,000 (1957) 
rrieste, Italy 1,000 (1957) 
“sso Std. Oil, S.A, Belot, Cuba 2,500 (1957) 
“380 Std. Oil Co Baton Rouge, La.| 26,900 (1957) 
“sso Std. Soc. An. Fr Pt. Jerome, France| 14,500 (1958) 
“sso Std. Refinery, S.A. Antwerp, Belgium 5,600 (1958) 
“s80 A.G Cologne,Germany| 9,000 (1959) 
“sso Std. Soc. An. Fr Bordeaux, France 8,000 (1959) 


“880 Italiana 


lotal 156,400 


*Licensee unit. 
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SBK Catalytic Reforming—t: ™. w. xeuLoce company 


Application 


This process is applied to the upgrading 
of low-octane naphthas 

Charge—Light, heavy and full-boiling range naphthas, 
including those from high-sulfur crudes, have been re- 
formed successfully 

Product Motor fuel blending stock of 85-100+ octane 


(research clear), depending upon operating conditions 


Description 


trates a typical commercial design 


The accompanying flow diagram _ illus- 
Naphtha is charged 
through an absorber to a high pressure desulfurizer, along 
with hydrogen produced in the unit, for removal of harm- 
ful metallic, nitrogen and arsenic compounds, desulfuri- 
vation, and saturation of olefini compounds The desul- 
furizer effluent passes through a stripper, is joined by 
hydrogen ric h recy le as, and rec elves preheat to re form 
reforming 


ing temperature prior to entering the first 


reactor 


After the first reactor, the vapors are reheated and 
passed to the second reactor, Following the second reactor, 
the vapors are reheated again and passed to the third 
and/or fourth reactor. The effluent from the final reactor 
is passed through reboilers and coolers to the high pres- 
sure separator where the total reactor effluent is separated 
into liquid and gas fractions. The gas, high in hydrogen 
content, is compressed and recycled to the inlet naphtha 
feed system. The liquid fraction is fed to a column for 
stabilization to produce the debutanized reformate prod- 
uct Hydrogen is produc ed In CXCCSS of process require- 
ments and may be utilized in other processes 

Catalyst is regenerated in place. Either the third or 
fourth reforming reactor may be shut down for regenera 


tion with no marked disturbance to the operation 


Operating Conditions. [hie preferred range of reac- 
300-500 psig and 875-950 F, with a 


recycle gas rate of 5000-8000 SCF/BbI feed 


tor conditions is 


Yields 


forming an East Texas virgin heavy naphtha of 250-390 


The following data give typical yields for re- 


F boiling range, 50 F-1 clear octane number 
F-1 clear octane (Ce) 85 90 95 
Yield, Co+ reformate, vol.% 91.0 88.2 84.7 
Yield, Cy’s, vol, % 2.2 4.0 t.0 
Yield, dry gas, wt.% 1.7 6.0 1.7 


Data for reforming Middle East paraffinic virgin heavy 
naphtha are: 
Feedstock 
Gravity, °“API 
ASTM Distillation 
IBP 250 
10% 293 
50% 323 
90% 4360 
EP 385 
25.9 
F-1 + 3cc TEL 51.1 
Reformate Case B 
Yield Ce+ reformate, vol.% 80.8 
Yield C,'s vol.% 5.8 


F-1 clear octane 


‘ 


Yield dry gas, wt.’ g 

F-1 clear octane (C,4 95 95 
Operating Conditions 

Pressure high low 

Reactor temperature 900 900 

Recycle gas rate, SC I 


Bbl 5000 5000 


Economics——Installation costs are $125-300 pet 


for capacities from 3000 to 30,000 bpsd. ‘T ypical operatin; 


barre] 


costs for a 10,000 bpsd unit are given below 


Feedstock Source 


Product octane 


Kuwait Mid-Continent 

F-1 clear Cy 90 95 90 95 
Operating cost, ¢/bbl. feed 

Fuel @ $0.90/bbl 

Power @ $0.007/KWH 

Water @ $0.007/1000 gal 

Catalyst (reforming ) 

Catalyst (desulfurizing 

Labor @ $55/day 

Supervision @ 15% Labor 
Total direct operating cost 

Maintenance @ 4% process 

equipment investment 


Property taxes & insurance 


(@ 2% process investment 


Interest @ 4% total 
process investment 
Depreciation @ 10% process 
equipment investment 55 6.2 J 
lotal operating cost, ¢ bbl. feed 28.8 45.4 2 29.3 


Commercial Installations. Eleven units of Kellogg 
design are operating or under construction, having a total 
charge capacity of 111,700 bpsd. Industry-wide, 38 re 
forming units have been or are being designed for Sin- 
clair-Baker catalyst, representing a combined charge ca- 


pacity of 357,300 bpsd 


Reference 
(Sept, 1955 


PETROLEUM REFINER, vol 34, no 9, p 190 
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Thermofor Catalytic Reforming—socony MOBIL OIL COMPANY, INC. 


Application 


ess is used to produce low sulfur, high octane gasoline 


The Thermofor Catalytic Reforming proc- 
produc ts for motor and aviation purposes 


Charge 


low octane, hydrocarbons boiling in the gasoline range. 


The charge to TCR units generally consists of 


High sulfur cracked stocks may be processed without pre- 
treatment for sulfur removal. 


Product 


gasoline having octane numbers in the 100 F-1, 


The TCR product is a high quality low sulfur 
leaded, 
range 

Description of Process— Referring to the flow diagram, 
the naphtha charge flows down through an absorber to 
attain the desired recovery of light hydrocarbons, The en- 
riched feed is then heat exchanged against reactor effluent, 
heated to about 900 F., and charged into the reactor 
together with the heated recycle gas, 

The TCR reactor contains a compact, downwardly 
moving bed of catalyst into the center of which is fed 
the heated mixture of naphtha and recycle gas. The efflu- 
ent products from the top and bottom are combined, 
cooled by heat exchange, finally water and then flashed 

The flashed gas is compressed and recontacted at 
higher pressure with the primary condensate, after which 
it is cooled and reflashed. This secondary off gas forms 
the recycle stream while the net makes flows to the ab 
sorber for light hydrocarbon recovery. ‘The absorber off 
gas is then sent to the refinery fuel system or may be used 
in subsequent processes ‘The recycle vas may be dried 
and heat exchanged before being reheated and fed to the 
reactor 

Because a small amount of high boiling polymer is 
formed in the reaction, the reformate is rerun. It is expe- 
dient to separate the small yield of polymer in a two 
tower rerun system producing light and heavy reformates 

Besides the reactor, the catalytic section of the TCR 
unit contains the kiln, the catalyst elevating system, a cat 
alyst pressure lock system feeding the reactor, and storage 
bins, ‘The kiln is similar to those of the bucket-type ‘TCC 
units and contains alternate burning and cooling sections 
The ele 


vating system may be of any type but since catalyst circu- 


operating at substantially atmospheric pressure 


lation rates are low (under 75 tons/hour for a 20,000 bpd 
unit) commercial units have been built with bucket-type 
elevators 

Since the kiln is operated at about atmospheric pressure 
(a safety feature of the design) and the reactor at about 
175 psig, a pressure lock system is used for introducing 
catalyst into the reactor, and a depressuring leg is used 
at the outlet of the reactor. 


The catalyst is a chromia-alumina bead somewhat simi 
lar in appearance to the Socony bead cracking catalyst 
used in TCC units. Ninety-five percent or more of the 
sulfur in the feed stock is converted to hydrogen sulfide 
which may be recovered from the recycle and off gas. 


Operating Conditions As noted above, the reactor 
pressure is usually about 175 psig but may be varied be- 
tween 100 and 200 psig for best results on different stocks 
The gas recycle unit ratio is usually set at about 6 mols 
(3 of hydrogen) per mol of naphtha. The space velocity 
is usually set at about 0.7 volumes of naphtha per hour 
per volume of reaction bed. The reactor temperature is 
an important variable in controlling the reforming severity 
and can range from 950 F. to 1050 F. Space velocity can 
be used interchangeably with reactor temperature to at 


tain the desired octane level 


Yields 


naphtha yield 90 percent of 10% RVP gasoline while 


Typical operations on 200 to 400 F. straight-run 
raising the leaded research octane from 63.2 to 96.7. The 
accompanying table gives data on yields and sulfur re 
duction when charging 50 percent of thermally cracked 
naptha. 


Commercial Installations —[n 1954, two commercial! 
units were built, one at the Beaumont refinery of Magno 
lia Petroleum Company and one at the ‘Torrance refinery 
of General Petroleum Corporation. Both were designed 
for 19,000 bpd throughput but in actual operation both 


units have exceeded design capacity 


Reference 
(May, 1952 


PETROLEUM REFINER, vol 31, no 5, p ll 


COMMERCIAL YIELDS 


A Blend of 


50% 
Straight 50% 
Run Cracked 
Naphtha | Naphtha 


Type of Charge Stock: 


Properties: 
Boiling range, | 200 250-400 
Sulfur, weight percent 0.2 1.43 
Yields: 
C4, Volume percent 
Light reformate, volume percent 
Octane No. (research + 3 cc. TEI 
Sulfur, weight percent 
Heavy reformate 
Octane No. (research + 3 cc. TEI 
Sulfur, weight percent 
Polymer, volume percent 
10-lb. R.v.p. gasoline, volume percent 


PETROLEUM REFINER 











4YOAZANOD 
YOSS3YdWOD gwng S¥aivaH A1SAIVLYV9 


oo FT 


} 
/ 
| 
j 











2ivWHOI3N+ OD ff 














REACTOR 





ce 
; 
= 
= 
@ 
a 
= 
Ww 


} : = } 4 
youvavd3S Pt 
37194934 


ABVWIdd 


: a 


on i 














ABSORBER 














Boe 
res Savy cages 











3yVW SVS ANG 

















Ultraforming—stanoarv OIL COMPANY (INDIANA) 


Application 


catalytic 


Ultraforming is a regenerative, fixed-bed 
reforming process used to convert low-octane 
naphthas to high-octane blending stocks. It is parti ularly 
useful where higher reformate yields and maximum prod- 
uct octanes are required to meet present and future refin- 


ery octare voals 


Charge — ithe: 


traight-run and cracked naphthas may be charged. Be- 


straight-run naphthas or mixtures of 


cause the proces has regeneration facilities, boiling range 
of the charge stock is not critical, Both highly paraffinic 
and highly naphthenic naphthas Can be econo illy up- 
graded 

For avgas or aromatics operations selected fractions of 


straight-run naphtha may be processed 


Product 
of 95-100 Research octane number. clear 


l'ypical commercial operations give reformates 


Description Ultraforming differs from other processes 


employing platinum catalysts by using lower reaction 


pressures and a unique catalyst regeneration technique 
Lower reaction pressures result in higher reformate yields; 
onstream catalyst regeneration maintains fresh catalyst 
activity even when severe reforming conditions are used 


An improved catalyst whi h is stable to repeated regen 


erations, a unique regeneration technique, and a unique 
process design involving a swing reactor are some impor- 
tant Ultraforming features. In some situations, it may be 
desirable to eliminate the swing reactor and employ other 
arrangements that have been developed for effecting the 
required Ultraforming type regeneration 

In the flow diagram, catalyst in the swing reactor is 
being regenerated while naphtha is being processed in the 
other three reactors. Naphtha charge and hydrogen-rich 
recycle gas are passed through a furnace where they are 
heated to reactor inlet temperature, ‘They are then passed 
through three reactors in series. The predominant re 


actions are endothermic and cause a temperature drop 


across each reactor, Furnaces are therefore installed be- 
tween the reactor to reheat the mixture. Effluent from the 
final reactor is condensed and separated into a liquid 
stream and a hydrogen-rich gas. The liquid is stabilized 
to the desired vapor pressure and withdrawn as finished 
reformate. Part of the gas is recycled; the rest can be used 
as a source of hydrogen for other processes or as fuel 
When catalyst activity in a reactor declines, that reactor 
is temporarily isolated from the naphtha-processing § sys- 
Naphtha pro 


essing continues while catalyst in the isolated reactor is 


tem and is replaced by the swing reactor 
regenerated with al and inert vas Alter regeneration, 
the reactor is placed back on stream and the swing reactor 
1S available when another reac tor needs regeneration 

In a 21,000 bpd commercial unit, which has now accu- 


mulated 18 months catalyst life, Ultraforming catalyst 


supplied by American Cyanamid Company, has been suc 
Currently the 
product octane number from this unit is over 100 Re- 


cessfully regenerated about 100. times 
search, clear 

Low-pressure operation which is made possible by cyclic 
regen ration. has seve ral major ad antages over conven 
tional platinum-catalyst operation: higher gasoline yields 
higher ceiling octane numbers. higher effective catalys: 
activity, and greater flexibility. In addiiton, low pressure 
gives higher yields of by-product hydrogen, Furthermore 
because the Ultraforming regeneration technique fully 
restores catalyst activity, the Ultraforming process permits 
a wide range of operating conditions, recovery from oper 
ating upsets, and the use of charge stocks varying widely 
in character. If excessive coke forms on the catalyst for 
any reason, the catalyst « in be regenerated complet ly t 


restore operations to normal 


Operating Conditions— U|traforming is usually carried 
out at a reactor pressure of 200-300 psi and a reactor-inlet 
temperature of 900-950 F. Hydrogen recycle rate and 
space velocity are adjusted to the particular characteris 


tics of the charge and to the product desired 


Vields——Ultraforming yields from Gulf Coast, Mid-Con 
tinent and Kuwait naphtha are shown in the accompany 
ing table 


Commercial Installations A total of 25 commercial 
Ultraforming units are operating, building or under de. 
sign. These include units of Standard, its affiliates and 
licensees. ‘The combined capacity of these units is 237,000 


bpd A total ol 


ope ration 


13 Ultraforming units are already in 


ULTRAFORMING YIELDS 


Charge Naphtha 
A.S.1T.M. Dist., F 
Initial 1s9 193 
10 percent 212 
50 percent 254 
90 percent $2 
end point 
Composition, Volume Percent 
Paraffins 
Naphthenes 
Aromatics 
Octane No., Research 
(lear 
Products— 
Cs + Reformate 
Octane No., research, clear 
Yield, volume percent 


Gull Coast Mid-Continent 


volume percent 
¥Y gas, weight percent 
Hydrogen {./bbl 
10-Lb. Gasoline 
Octane No., research, cles 
Yield, volume percent 


Reference—-PreTROLEUM Reriner, vol 35, no 5, (May, 1956 
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Houdriforming—ovnry PROCESS CORPORATION 


Application 


proc ess using 


Houdriforming is a continuous catalytic 
a platinum-containing catalyst to reform 
straight run and cracked naphthas 

Charge | hi 


feed stocks, differing substantially in chemical composition 


proces: will charge a wide variety of 


and boiling points up to 100 F 
Products 


aviation blending stocks, and motor gasoline in the 80-100 


Houdriforming will produce aromatics 
F-1 clear octane range, dependent upon composition of 
feed and type or severity ol operation 


Description — | |i 


Houdry ‘Type 3 platinum-content 
catalyst used in Houdriforming meets exacting specifica 
tions for activity, selectivity and strength. It is well bal 
anced to carry out the dehydrogenation, aromatization, 
isomerization, hydrocracking and desulfurization reactions 
involved 

high-sulfias stocks 1s 


Pre-treatment of provided by 


means of a catalytic “guard case” chamber with its ow: 
pre-heater, construc ted as an integral stage of the Houdri 
forming operation 

At moderate severities, Houdriforming may be ope: 
ited for either high-octane motor gasoline or aromatics 
ina truly continuous manner, without provision for cata 
lyst regeneration. ‘The operation also provides refineries 
with hydrogen of exceptionally high purity 
Houdri 


forming lends itself readily to in-place regeneration, as 


Most units, how 


Should high severity operation be required 


has been demonstrated commercially 


ever, are operated under moderate conditions providing 
greatest economy and efficiency 

Operating Conditions 
Pressure 250-600 psig 


Temperature 875-950 F 
Space velocity 1.5-5.0 v/hr/\ 
Hydrogen-oil mole ratio 4-10 


MOTOR GASOLINE PRODUCTS 


Low Paraffin 
Content Naphtha 
From Mixed 
Naphthenic 
Charge Stock Crudes 


Intermediate High 
Paraffin Paraffin 
Content Naphtha | Content Naphthe 

rom East rom Kuwait 
Texas Crude Crude 


45.8 55.3 12.9 


0.006 0.10 
OPERATION 
Houdriforming Data Severe Mild Severe Mild 


Yields, based on Charge 
Debutenized Reformate 
Percent 

Debut. Reformate 

F-1 Clear Octane ) 92 6.8 

F-1 +3 ec. TEL 4 *104.2 25 90.5 91.0 
Gravity, “API $6.5 62.7 45.8 ) 

ilfur, Weight Percent ) 0.002 |<0.001 0.002 |<0.001 


iA 


* Octanes above 100 are extrapola t ethod of Deters, J. F., Pet. Ref 
6 (June 1951 


Commercial Installations | otal licensed Houdriforminge ca 
pacity amounts to 143,040 bpsd. Thirteen Houdriforming units 
now on stream have a nominal design capacity of 70,310 bpsd 
six additional Houdriformers under construction or in the engi 
neering stage have a total de n capacity of 730 bpsd. The 
largest of the latter is 45,000 bpsd unit 

Reference 
1953 


PeTroteum Reriner, vol 3 3 113 (M 
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Iso-Plus Houdriforming—ovnry process corporation 


Application—Iso-Plus Houdriforming provides refiners Recycling the second-pass Houdriformate to aromatics extrac 
tion, thereb ultumatel converting paralliu to YO pe ) 

with a method of coupling either aromatics separation matic concentrate, pentane og Aree eeiggee 

or thermal reforming with conventional catalytic Houdri this scheme to recover more than 80 percent 


forming to derive high yields of 100 octane and higher . 1% F-1 clear octane 10-lb. RVP gasolir 


The second Iso-Plus aromatics separation 


I | cleat gasoline from low octane naphthas 
' 
Clear Houdriformate with most butane in rt of 


:; d p 
Charge Same as Houdriforming butanized reformate going to final product. The remainder 


the Houdriformate undergoes extraction, with concentrate 
" . oO rmduc nd iff ( ‘ , to ey! 
Product—Iso-Plus aromatics extraction variations in to product and raffinate 1 ling to the 1 
the Houdriformer. See literature reference 


one Houdriforming stage Depentanized effluent 
| 


. . . HW) . . oO 
experimental runs have yielded up to percent of iiss Getidiliens Mtiealhaiiiaiailies tiniaaih saaiabidoaaiiae 
ind reforms the charge to an 87 F-1 clear Houdriforn 
the aromatics alternatives, with slight operational modifi depropanizing and depent nizing, with propane going 
cations, yields 82 volume pe reent of ¢ hares as 108-octane roe a “sd Fa Riccar = oer ley Pv aa — 
gasoline F-1 clear tanized The Cy-Cy cut goes to catalytic poly vation 

resulting polymer gasoline goes to blending with d 


Description Operating conditions for Houdriforming formate, butanes and pentane 


naphtha charge as 100-octane gasoline F-1 clear. One of 


are oderate in all three Iso-Plus variations, an pre , 
ire moderate . P ‘ d | Vields—Refinery and pilot plant Iso-Plus Houdriformi 


treating by the integrated Houdry “guard case catalytu with thermal reforming have ilded from 80 to 9O 
reactor permits charging of stocks of relatively high sulfur reformed gasoline, depending upon the o ating 
final ) ict This Iso i route ippe ‘ 

content ittractive to refineries with available thern 

In one Iso-Plus variation employing aromatics separation ee 
literature reference), an 87 F-1 clear Houdriformate is flashed Commercial installations One Iso-Plus Houdrifo 
ind then stabilized, with butanes and pentanes going to product cently completed in Italy has a nominal de 
Depentanized effluent is charged to extraction, with a 90 pet bpsd, with regular Houdriformate being pa 
cent aromatic concentrate separ ited as product An 61 per 1700 bpsd separated as charge to a thern 
cent paraffinic raffinate is moved to a second Houdriformin \ second Iso-Plus Houdriformine proce 
stage, yielding 81 F-1 clear Houldiformate for flashing and de tion in the U. S. has a nominal design 
propanizing This installation will employ aromatics 

The final blend of 100-octane F-1 clear gasoline in this case mental proce 
consists of the aromatic concentrate butanes and pentanes fron 
the first Houdriforming stage, and the stabilized Houdriformat Reference PrTRoLetim 


from the second pass 1955 
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Platforming—vniversat OIL PRODUCTS COMPANY 


Application 


tions | 


Platforming has three principal applica 
to upgrade low-octane naphthas to premium 


) 


quality motor fuels, (2) to produce high yields of aro 


matic hydrocarbons om select naphtha cuts, and ) 


to produce high-qua..y aviation gasoline components 


Charge 


cracked naphthas boiling in the range of 150-400 F. For 


For motor fuel operation straight run and/or 


aromatics or avgas Operations ; sé lected straight run naph 
tha fractions 

Products Motor fuel operation 
stable requires 


l'ypical product 18 
no rerunning, and can be produced at any 
desired quality to fit marketing requirements 

Aromatics 
ene, xylenes, and other aromatics. ‘The charge stock, boil 


operation Product contains benzene, tolu 
ing range and unit operating conditions are adjusted to 
maximize production of the desired individual aromatics 
Separation of aromatics from the Platformate is accom 
plished by Udex solvent extraction, followed by the re 
covery of individual aromatics in extremely high purity 
by distillation 
Description = | he 
Platforming unit. The unit may generally be divided into three 
section the re 


yele was is heated and passed over the catalyst; the separatior 


accompanying flow diagram depicts a typical 
ctor-heater ectior in which the charge plus 


ind compression in which the reactor effluent is separated int 
ras and liquid streams, the gas being compressed for recycling 
ind the 
bilized to the desired vapor pressure 

Depending upon the character of the feed 


desirable to add a recycle gas scrubbing 


tabilization section in which the separator liquid is sta 


from the i e Unifining process has 
means of producing itisfactory feed sto 
suitable materials 


The principal chemical reactior 


tion of naphthenes to aromatics, dehydrocyclization of paraffins 
hydrocracking of high molecular-weight paraffins to lower mole« 
ular-weight paraffins, isomerization of paraffins and of naphthenes 
ind desulfurization of sulfur compounds, forming hydroger 
sulfide 

Operating Conditions The four major process variables are ten 
perature, space velocity pressure ind hydrogen recycle rate The 
reactor temperature is normally in the range of 850-980 F. wher 
operating at pressures from 200-800 psig 

Yields Platformates produced from a Mid-Continent naphtha 
under three different operating conditions are shown in the fol 


lowing table 


PLATPORMATES 
Charge 
Stock 


Octane Ratings 

h-1 Clear 
PEL/G 
Percent ilfur 
lolecular Weight 
UOP “kK” 
Debutanized Gasoline 

API 

100 MI. Dist 

IKP, I 


0 Per 
50 Percent 
00 Percent 
> Percent 

il 


Commercial Installations —Platiorn t 
reforming process employing i platinum-containi 
Units from 200 to 29.000 barrels per j 
mercial operation 


Reference” lr reottum Res 
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Rexforming—vniversat OIL PRODUCTS COMPANY 


UOP 


having 


Rexfon 
an unleaded 


98-100 


onomic 
Research 


charging a 


Ing 


Application J h« 
produc t 


process e« 


duces a octar 


ranging upwards from when nor 
boiling range gasoline 
Product —- The Rexformate 


aromatics, approximately 
the 


product consists of 58 
efins 
lo 


5 percent naphthenes, ol 
amounts and balance high-octane relativel 
paraffins 
Description Rexforming | 
n the flowsheet, 
method of catalytic reforming ir 
the Udex procedure for ree 
When i full boiling range 
ised 180 or 2?¢ de 

cut stre wl 
on emplo 

to that I 

fluent 
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i ¢ as 
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column w solution 
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Commercial Installations 
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Fluid Hydroforming—«sso research AND ENGINEERING COMPANY 


Application Fluid Hydroforming is a flexible, fully head products are heat exchanged, cooled and separated into 
continuous proc ess UusInNG the fluidized solids tec hnique a“ and liquid products 
ter stabilization, the liquid product is removed as high 
(and a molybdena-alumina catalyst) to convert. virgin octane gasoline. A portion of the gaseous product is compressed 
and cracked naphtha to high-octane vasoline heated, and recycled to the reactor to supply additional heat 
To remove carbon which deposits on the catalyst during the 
Charge A great variety of feed stocks has been re reaction. a 
formed to produc ts in the 90 to 100-octane number ranges flow to the regenerator. Here carbon is burned off with air which 
liberates large quantities of heat. The heat may be used to pro 
duce steam or preheat the feed. The hot regenerated catalyst 
cially to over 100 research octane clear, Both narrow- and returns as a fluidized stream to the reactor, supplying some of 


portion is continuously withdrawn and allowed to 


Middle East naphtha has been Hydroformed commer 


wide-cut feeds have been processed. ‘There is no limita the heat required and completing the continuous cycl 
Commercial Installations— The first Fluid Hydroformer went on 
stream in 1953. Eight others have started up since then, with a 
stocks can be reformed with excellent vields without pre tenth unit scheduled to go on stream during the third-quarter of 
1956. Total capacity of the ten units is listed at 30 barrels 
per stream day. The accompanying table lists t ten Fluid 
Hydroforming units 

the feed-stock quality Reference —PrTROLEUM Reriner, vol 54, no 11 14 (Nov 

1955 


tion on feed end point, and feeds containing cracked 


treatment for olefin saturation or sulfur removal. Yields 


from fluid Hydroforming at any octane level depend on 


Product —Principal product is a high-octane naphtha 
which can be used in motor gasoline direc tly or extracted Fluid Hydroforming Units 


in Operation or Under nstruction 
for aromatic blending stocks for aviation vasoline. The til or Constructio 


liqnuid products are es entially sulfur free The tail vas Capecity Date on 


produced n Fluid Hydroforming can be used for hydro COMPANY Location B/SD Stream Builder 


finishing other refinery stocks for sulfur removal Pan-Am. Southern Cory strehan, | 2,000 
Toa Nenryo Kogya 
Description The finely-divided catalyst, behaving much like a Ltd. (Standard-Va 
fluid, circulates continuously between the reactor and the re Cities Be oan 
ies Service Oi 
generator, The catalyst is cheap and rugged, and not susceptibl Cities Service Refinis 
to powoning by sulfur or water. The feed stock does not require Kaso Standard Oil ( 
Creole Petroleum r 
pretreating for sulfur removal. Selectivity of the catalyst does Aral _ oly 
ibian American O 
not fall off with continued use 
The preheated naphtha feed enters the bottom of the reactor 
where it meets a hot isothermal bed of catalyst. The reformed 


products leave the catalyst bed and pass through separators where 


Hamt 


entrained catalyst is removed and returned to the bed. The over 
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Hyperforming—vnion OIL COMPANY OF CALIFORNIA 


Application 


Hyperforming is applicable to the upgrad 
ing of 


straight-run blends of straivht-run 


and cracked gasolines to produce products which are 


gasolines and 


Pun 


stable, essentially free from nitrogen and sulfur, elevated 


in octane number and reduced in average boiling range 


Incorporation of 


catalyst regeneration facilities allow 


flexibility with respect to fluctuations in feedstock quality 


Description 
regenerative 


The Hype riorming process is a continuous 


catalytic reforming which 
the new Hyperflow catalyst-handling technique 


alyst 1s circulated at very low ele ti by tl 


process utilize 
Lhe Ca 
lis new Hyper 
flow lift principle 

Ihe bed of a 


molybdate type cataly t. and a recycle 


reactor utilizes a movin pecial cobalt 


| 
tream of hydrogen 


Lhe 


iS employed to Carry out the catalytic reactions 


actor Incorporates solids-handling feature whil 


IT he 
under 


ositive control of catalyst motion 


catal 


downward through the actor 


vravity 
returned bacl Into Ul LOp of the reactor by 
line. Sim 


its re 


mass conveyance in a Catal 
lilt of the catalyst 


effected in the lift line. In high « 


transier iltane 


ously with this vertical generation 
pacity 


I 
rh severities, a separate i el may be 


units requiring 


utilized for car 


rying talyst 
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Out Ca reveneration 
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proce ed 1 heat 
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heating points I he | 
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cooling 
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he proces 
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954 
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Thermal Reforming—vniversat on prooucts comPANY 


Application I} vasolines 
and naphthas into high-octane gasoline. It also produces 
butane-butylenes 


process converts low grade 


polymerized to produce al high octane polymer gasoline 


The residuum from ‘Thermal Reforming has a high cal 


orific value, and can be 


marketed as fuel oil 


Description A straight-run gasoline or naphtha fraction 
is charged to a heater wherein the reaction time pressure, 
and discharge temperature are controlled to produce the 
desired product The effluent 
through a pressure 


reduced A ( 


duced after the control valve to reduce the temperature 


from the heater passes 


control valve where the pressure 1s 


uench stream from the fractionator is intro 


of the effluent and minimize coking 

Phe quenched flash 
chamber and fractionating column wherein the gas and 
gasoline are taken overhead and the small amount of bot 
toms produced is removed from the lower portion of the 
vessel 


products enter a combination 


A cracked naphtha side-cut from this column is 
used for quench and heat exchange duty. Naphtha side 
cuts may be withdrawn if desired 

The overhead products from the fractionator are 
cooled, and the condensed, unstabilized gasoline is sent to 
a stabilizer to produce the desired vapor pressure. If poly 
merization of the gases evolved from the cracking opera 
tion is desired, an absorber for the receiver gases plus 
deep stabilization of the wasoline is employed to prov ice 
maximum recovery and utilization of polymerizable ole 
fins available 


The bottoms withdrawn from the flash chamber por 


and propane propylene which can be 


tion of the reformer column are further flashed in a 
residuum Light material removed 


from the residuum at this point is condensed and returned 


stripper overhead 


to the fractionating column, whereas the residuum is sent 
to storage for subsequent disposal as fuel oil. The proper 
ties of the residuum are regulated by suitable control of 
reflux to the stripper 


Yields—A typical result when reforming a 53° API Mid 


Continent straight-run naphtha is shown below 


Charging Stock 
(,ravit LPI 
Octane Kating, ASTM 
(haracterization Factor 
100 MI. Distillation 
Initial Boiling P t 
0 Percent 
1) Percent 
1) Percent 
I 1 Point 
Products 
Gasoline: 
Yield, Volume Perce 
(sravity API 
Reid Vapor Pre 
100 Ml. Distillation 
Initial Boiling Poi I 
10 Percent 
0) Percen 
WO Percent 
End Poi I 
Octane Ratings 
ASI F-2), ¢ 


Research (I 


Residuum 
Vield, Volume Perc 
Gravit API 
Gas: 
Yield, Weight Percent of Charge 
Cu. Ft./Barre tf Charge 
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Cracking 


CRACKING, the process developed to produce more 
gasoline from a barrel of crude, now supplies approxi 
mately 45 percent of the total gasoline pool more than 
any other process technique, Originally started as thermal 
crac king. this process has progressed so far into the cata 
lytic phase that no new thermal cracking units are now 
being installed in the U. S. (although the thermal type 
continues to supply about 15 percent of the gasoline 
pool 

Cra king is a phenomenon by which large molecules 
are decomposed into smaller (and lower boiling) mole 
cules. At the 
bine with one another to give even larger molecules than 
stor k table 
as cracked gasoline, while the re 


forming cracked fuel oil and coke 


same time some of these molecules com 


those in the original charee The more mol 


cules leave the system 


active ones polymeriz 


Development of catalytic cracking |ias been thy 


most dramatic achievement of the refining industry both in 


capacity $2 percent on crude capacity and in techno 


logical advance (perfection of gas-solids technique 


Catalytic cracking, in contrast to thermal cracking 
gives rise to more selective cracking and less light-ends 
products. In addition, the catalyst is more effective in 
causing cyclization and some isomerization to produce 
than the 


that 


aromatics, naphthenes and isoparaffins, rather 


predominating dehydrogenation to form olefins 


I 
occurs in thermal cracking operation Use of a catalyst 

lt 
also results 


usually a natural or synthetic aluminosilicate 


in higher yields of high octane gasoline without the con 


] 


current production of low-value heavy fuel oil which 


ilways a product ol thermal cracking Higher Investment 


and operating Costs of the catalytic process thus are bal 
anced by increased product quality 

In operation, the major process variables are te mpera 
ture, catalyst/oil ratio and space velocity. Regulation of 


these variables, along with the extent of internal ree 
cling, makes the cra king process extreme ly flexible with 
respect to product distribution and quality requirement 
In practice, recycle varies from 0 to 60 percent of total 
feed Now 
towards higher recycle ratios 
Most recent trend in catalyti 


two reaction stages in the Shell 


averaging about 24 percent, the trend 1 


cracking is the use of 
Iwo-Stage Fluid Cata 


lytic Cracking Process, p 234 (PeTroLEUM REFINER May 


p lob This process was | 


deve loped to combine the ad 


vantages of short-contact-time cracking and of multiple 


Staging 


Feed stocks may ranee from naphtha cuts to reduced 


crudes, but the most commonly emplo ed feed 1s a gas 
oil with an initial boiling point higher than the end point 
Thus for aviation gaso 


‘O00 | 


of the gasoline to be produced 
line production, the IBP of the feed stock will be 
100 I 

Residual stocks have not been proce ed in many Case 
coke 


Howeve I 


and for motor gasoline, above 


due to excessive formation and metal contamina 


tion of catalyst advances in operation uch 


; 8 have proven succe ! i] 


as the Houdresid Process, p 2 


with feeds low in metal contaminants 
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dela ed process which | j ontinuou deposit coke 
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Airlift TCC—socony mosn on company, Inc. 


Application. he ‘Thermofor Catalytic Cracking process 
is used primarily to (1) produce high quality gasoline, (2 
increase the yield of distillate fuel fractions, and (3) re- 
duce the yield of residual fuels. By-products of TCC oper- 
ations are large yields of valuable feed stocks for alkyla- 
tion and catalytic polymerization units. 


Charge —In commercial practice a wide variety of feed 
stocks are charged to these units, Full range gas oils 
either virgin or previously processed are concurrently em- 
ployed and in some cases whole crude may be charged. 
The feed is sometimes supplemented with straight-run 
naphtha in order to realize an octane number improve- 
ment and a degree of desulfurization 


Products — The flexibility of the process and the available 
range of operating conditions permit variations of product 
distribution. ‘Thus, gasoline rating, or burning 
fuels may be maximized to fit the economics of the par- 
ticular refinery. The high ratio of isobutane to butenes is 
advantageous where secondary processing includes alkyla- 


tion, 


octane 


Description“ hie first commercial TCC unit was placed 
on stream in 1943, In 1950 the first Airlift TCC was 
started up, in which the original design was modified by 
superimposing the reactor over the kiln and replacing 
the bucket elevators with a catalyst airlift, ‘These changes 
resulted in reduced investment costs, simplified operation 
and improved flexibility. Continuing progress in design 
lniprovements have given existing units increases of up 
to 5O percent in reactor and kiln capacity at little modifi 
cation expense, Referring to the accompanying flow dia 
vram, the charge 1s first heat exchanged against fraction 
ator streams, combined with recycle (if any), heated and 
charged to the reactor as a mixture of vapor and liquid 
Alternate feed preparation systems may employ a tat 
separator and a VaACUUTTI jury or SOL prior processing 
step such as visbreaking coking Ol propane deasphalting 


In the catalytic section regenerated catalyst slowly 


flows by gravity down the seal leg from the surge hoppet 
to the 


currently 


reactor, Sealing steam or flue gas flows counter 


upwards, thereby permitting the pressure to 
increase trom atmosphe ric in the surge hopper to as much 
is 15 psig in the 


reactor, In the reactor, catalyst flows 


lowly through a reaction bed of uniform depth, past 
Vapor collecting grids, through a purge zone and out of 
the reactor. The purged spent catalyst from the bottom of 
the reactor gravitates into the top of the kiln and then 
through the kiln where it first contacts flue gas of low 
oxygen content im the 


upper (countercurrent flow) se 


tion. As the catalyst Passes downward in the kiln, its tem 
perature is raised by the combustion of the coke, and then 
educed by the incoming air. In the lower section of tl 

kiln the air and catalyst flow concurrently downward 


the flue 


cool rs 


gas is disengaved and the catalyst passes to the 


L hese coolers TeTHnOVve CXAXCCSS heat ot COKE Conn 


bustion by generating steam and are controlled to cool 
the catalyst to the desired temperature for return to thie 


reactor section Lhe regenerated catalyst flows from the 


coolers into the lift pot where it is picked up by low 


) 


pressure air (introduced at to 3 psig) and lifted to the 


ure hopper at the top of the unit The catalyst is sepa 


rated from the lift air in the surge hopper and flow 


lowly down the seal le 


lo complete the cvele 


The effluent vapors from the reactor flow to simple 
fractionating and gas recovery systems to separate the 
cuts desired for blending into final refinery products. The 
TCC reactor effluent contains essentially no inert gases 
that would increase recovery problems. 

While there are many catalysts that may be used in 
these units, a synthetic bead catalyst is generally pre- 
ferred, since the excellent properties of this material help 
to maintain low unit operating expense. The bead catalyst 
is unusually stable and maintains a high level of equilib- 
rium activity. The structure of the bead resists attrition. 
Catalyst consumption rates for all the units on which long 
term data are available show an average usage of 0.27 
pounds per barrel of feed. 


Operating Conditions— Although usually designed for 
specific conditions for cracking a given feed stock, the 
Socony Airlift TCC unit has a wide range of flexibility in 
operating conditions. The major variables and their usual 
range include the following: 

1) Space Velocity—1 to 2.5 volumes of oil per volume of 
catalyst in the reaction zone (V/Hr/V). 
Catalyst-to-Oil Ratio—2 to 5 volumes of catalyst per 
volume of oil (V/V). 
Average Reactor ‘Temperature—840 to 920 F 

Catalyst Activity—25 to 34 CAT-A Index 

Recycle to Fresh Feed 

volume of fresh feed 


Yields 


Commercial Installations——At the present time there 
are 45 airlift TCC units in operation; 26 in the U.S. and 
19 in foreign countries. Six additional units are licensed 
or under construction 


0 to 2 volumes of recycle per 


See table 


(hese various units cover a range 
from 1600 bpd to 35,000 bpd 
Respective carbon burning capacities are 1100 pounds per 
hour to 29,000 pounds per hour. ‘The 
capacity of the 51 Airlift TCC units in operation or 
authorized is well over 600,000 bpd 


of fresh feed capacities 
total throughput 


including the older 
total capacity of all TCt 


type elevator units, th units 


is over | million bpd 


Reference PrrroLteumM 


Aug, 1952 


REFINER, vol 


Yields: 
Crude | ype Mid-East & 
Venezuela 
(,asoline es e/ Vol 
Light Cycle Sto« 7.1% Vol 
Heavy Cycle Sto yf Vol 
Butanes 7.5% Vol 
Propanes > Vol 
Kthane and Lighter Ga 3.5 Wt 
Coke ».S' Wt 
Properties: 
Charge Stock, Gs 
Distilled 
> Distilled 
90% Distilled 
(,asoline, RVP 
10% Distilled 
HI Distilled 
90° Distilled 
Oct ine No Re 4 
Sml TEI 
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Fluid Catalytic Crackimg—ss0 research AND ENGINEERING COMPANY 


Application 


come into existence primarily because of its ability to pro- 


The Fluid Catalytic Cracking process has 


duce greater yields of gasoline of a higher octane number 
than the thermal cracking process, which it has largely 


displaced 


Charge— Feed stocks range in commercial operation 
from naphtha cuts to heavy gas oils and deasphalted 
residuums 


Product High yields of motor gasoline are obtained, 
with clear octane numbers of 81-83 ASTM and 92-99 
CFR 


alkylation, polymerization, LPG or for synthetic rubber 


sy-products, such as isobutane and light olefins for 
ingredients are recovered 


Description——In the process finely-divided catalyst is 
suspended in gas or vapor so that if flows through the 
equipment with flow characteristics resembling a liquid 
Thus, it circulates continuously between reaction and 
regeneration zones. The heat from the regenerator 1s 
transferred to the reactor, thereby replacing the need 
for cooling surfaces in the regenerator and greatly reduc 
ing the preheat requirement for the feed 

Ihe drawing is illustrative of a modern catalytic crack 
ing unit, Gas oil is injected into the hot regenerated cata 
lyst line just before it enters the reactor, The catalyst rate 
is regulated to maintain the required temperature of 
reaction. Having entered the reactor, the catalyst begins 
to settle, forming a dense bed, whi h resembles a violently 
boiling liquid with a rather clearly defined level, Vapors 
leave the reactor through cyclone separators which return 
most of the entrained catalyst to the bed. Cracked prod- 
ucts are then se parated in conventional fractionation and 
absorption equipment 

In the reactor, the catalyst accumulates a carbonaceous 
deposit in the form of coke. After stripping to remove 
iny retained hydrocarbons, this spent catalyst is trans 
ferred to the regenerator by the injection of a stream of 
ir into the transfer line below the regenerator. The major 
portion of the air is supplied to the regenerator directly 
to burn the coke from the catalyst. The heat of combus 
tion is absorbed by the regenerated catalyst, which in its 
turn supplies it to the feed stock to effect vaporization 
Regenerated catalyst is supplied to the reactor through 
the other transfer line under its own prsesure head 

Since the first Fluid Catalytic Cracking unit was in 
stalled 14 years ago, the process has been repeatedly sim 
Model lV unit 


shown in the accompanying drawing, incorporates the 


plified and improved. ‘The which is 


most recent engimecring modifications de signed by Esso 


Research and Engineering (¢ ompany. A new and unique 


patented catalyst circulation system and othe 


hanges 
have made sharp reductions in the over-all size and 


height of the catalytic cracking unit, with a _ resultine 


lowering of investment and maintenance costs. A Mod 


IV unit is 70 percent as high as its immediate predecessor 
Reductions in the order of 20 perecnt in investment cost 
and corresponding lowering of steel requirements result 

Recycle operations have been found attractive in many 
cases. The flexibility of the process has been amply dem- 
onstrated, Service factor levels have been high, with un- 
interrupted runs of as much as three years. High catalyst 
recovery has been achieved in commercial plants, with 
losses being lower than the desired replacement rate for 
maintaining catalyst activity. 


Commercial Installations—It is estimated that by the 
end of 1956 there will be about 3.6 million barrels per 
stream day (total feed) Fluid Catalytic Cracking capac- 
ity throughout the world, 2.7 million barrels per day of 
this being in the United States. There are nearly 200 
units built, building, or contracted. In the case of the 
Model IV unit, installations now operating, under con- 
struction, or planned represent an operating capacity of 
about 660,000 barrels per stream day, Some details on 
these Model IV units are given in the accompanying 
table 


Reference 
Apr, 1956 


PerRoLeuM Reriner, vol 35, no 4, p 201 


MODEL IV FLUID CATALYTIC CRACKING UNITS 


(Constructed, Building, and Approved) 


Capacity 
Total Feed| Date on 
COMPANY Location B/D Stream Builder 
Imperial Oil Limited Edmonton, Alberta 00 Dec 52 | Foster Wheeler 
Imperial Oil Limited Sarnia, Ontario Mar., ‘53 M. W. Kellogg 
aso Std. Soe. An. Fr.* | Port Jerome, France July, ‘53 | Foster Wheeler 
Kaso Std. Ref. Soc. An.*| Antwerp, Belgium July, “53 Lummus 

aso Std. Oil Co.* Everett, Mass, Ju 5 Foster Wheeler 
Imperial Oil Limited N Bechtel 

Keso A.G.* | Gutehoffr 


loco, British Columbia ov., 
Hamburg, German 9,36 Dec ing 
shuette, A.G 
td.-Vacuum Oil Co.* Durbar ith Africa | Foster Wheeler 
Imperial Oil Limited Regina, Saskatchewa | 
td.-Vacuum Oil Co.* Bombay, India 
empresa Col. de Pet Barrancabermeja, (< 
Imperial Oil Limited Halifax, N cot 
td.-Vacuum Oil Co.* Wakayama, Japar 
Kaso Std. Soe. An. Fr Port Jerome, Fra 
Int. Petroleum | 

Colombia), Ltd Cartagena 
Keso Std, Oil S.A telot, Cuba 
td.-Vacuum Oil ( Palembang 

( 


Comp. Nat. de Pet Am pana 








Total for Standard Oil 
Co. (N.J.) Affiliates 


Pan.-Am Southern Cory 

Cie. Francaise de Raf.* 

International Ref., Ir 

Lion Oil Compar 

Pan American Ref 
Cory 

td. O 


Total Non-Jersey 


TOTAL 
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Fluid Catalytic Cracking—t« ™. 


Application——For Fluid Catalytic Cracking the “Ortho- 
flow” system and design are recommended for the produc- 
at lowest investment cost 

The Orthoflow, developed and licensed by the M, W 


Kellogg Company 


tion of high octane gasoline 


design provides straight-line flow of 
catalyst between the vessels. virtually eliminating erosion 


normally encountered in pipe bends. 

The Orthoflow principle has been developed in two 
alternative forms, both in successful commercial opera- 
(A) the 


neath the reactor and in the other (B) it is positioned 


tion. In one system regenerator is located be- 


above the reactor. Both systems have economic applica- 
tions, the choice depending upon local cost factors. Both 
realize an unique degree of simplicity of construction, 


operation and maintenance, 


Feed 


oils from atmospheri 


Charge stocks consist of a wide range of gas 


or vacuum distillation, or from 


solvent decarbonizing, visbreaking or delayed coking 


Products 


stock. diesel oil and fuel oil constituents, light olefins for 


High octane gasoline, heating oil, blending 
alkylation or polymerization and fuel gas. 


Description 
Fluid 
opposite page 

Fresh 


enter 


A simplified flow diagram of the Ortho- 


flow catalytic cracking is shown on the 


process 
gas oil feed and recycle from the fractionator 
the base of the reactor through a distribution sys- 
tem. Hot regenerated catalyst flows downward through 
standpipes, contacts the oil vapors, and is carried up into 
the reaction zone in sufficient quantity to maintain the 
A catalyst bed level is established 
Oil 


vapors from the cracking reaction are separated from 


reaction temperature 


in the reactor to give the required space velocity 


entrained catalyst in internal cyclones and carried to the 


fractionator 
The spent catalyst stripping zone is positioned cen- 


trally within the reactor. Stripped spent catalyst is con- 


veyed upward to the regenerator section with a portion 
of the regeneration 


air, which is admitted through the 


hollow stem of the spent catalyst plug valve. In the re- 
renerator the spent catalyst is contacted with additional 
air to reduce the carbon content to the desired level 
Internal cyclones are used to separate regenerated cata- 
lyst from the flue gas stream leaving the top of the re- 
generator 

In the fractionator, the reactor effluent is separated 
into gasoline, light gas oil, a recycle stream, and a slurry 


stream. The recovery and finished gasoline plant con 


W. KELLOGG COMPANY 


sists of absorption and stabilization units to produce a 
high grade of gasoline. A highly olefinic feed stock suit- 
able for catalytic polymerization or alkylation can also 
be recovered. 

Through the construction of the reactor and the re- 


generator in a single vessel and the use of straight in- 
ternal catalyst carrier lines, the Orthoflow represents the 
simplest design to date. One of the major design achieve- 
ments was the development of plug valves which regulate 
These 
for expansion joints in many instances and are more 
The 


operating history of Orthoflow units has been remark- 


internal catalyst flow valves eliminate the need 


easily maintained than conventional slide valves 


ably free of erosion difficulties, The rate of erosion of 
the plugs is considerably less than with slide valves and, 
unlike slide valves, the plugs inherently compensate for 
wear without loss of control. The plug valve assemblies 


are mounted for easy replacement when required 


Operating Conditions 


885-950 F. 

14-16 psig 
1050-1100 F. 
8-10 psig 

8-12 C/O 

1.0-3.0 W/Hr./W 


Reactor Temperature 
Reactor Pressure 
Regenerator ‘Temperature 
Pressure 
Catalyst/Oil Ratio 


Space Velocity 


Regenerator 


Yields 


Typical Yields From an Orthoflow F.C.C.U, 
17,600 
28.0 
io 
70.8 
7.8 


Fresh Feed, mixed gas oil, bbl. per day 
Gravity, °A.P.I. 

Throughput ratio 

Conversion, volume percent 

Tail 
C, to poly, weight percent 
Cc, 
Light cycle oil 


gas, weight percent 
gasoline, volume percent 


No. 2 fuel 


, volume percent 


Debutanized gasoline 
Gasoline, °A.P.I 

R.V.P., psi 

50 percent point, 

End Point. °F 


C.R.R.-R. Clear 


58.0 
7.0 
210 
420 
92.0 
Commercial Installations At present, 17 units of the 
Orthoflow design are operating or in various stages of 
completion. This number represents a total throughput 


capacity of 410,000 barrels per day 


M REFINER 





03343 110 Sv9 sul 


319A934 


mile ie miley Sem 


Y3ddi4iS 


yY38yossev WON 


XN143348 
3JNI1OSV9 


YOLVNOILIVHS 


A¥uYnS 


yOLIV3Y 


YOLVYINI93Y 


WIWLS 
Sv9 3N14 


ReEFI 


N 


ETROLI 


I 


mbe f 1956 


Septe 








Fluid Catalytic Cracking—sxHeu DEVELOPMENT COMPANY 


Application 


process is a new cracking technique for providing higher 


The Two-Stage Fluid Catalytic Cracking 


gasoline and lower coke yields while permitting greater 
flexibility for shifting production between maximum gaso- 
line and maximum intermediates. 

Charge 
Products— Conventional, but with different distribution 
Description 


Conventional catalytic cracking feed stocks. 


The flow pattern for the process is shown 
in the accompanying diagram. The feed and hot regen- 
erated catalyst travel concurrently up through a riser. 
This riser comprises the first stage reactor in which the 
retention time is very short. The material from the riser 
passes into a high-load separator where the partially 
spent catalyst is removed from the products of the first 
stage cracking. The products are sent to a fractionator 
to remove the desired products so that they will not be 
destroyed by subsequent cracking 

The unconverted or insufficiently converted materials 
are removed from the fractionator as a bottoms material 
Here the 


partially spent catalyst again contacts the hydrocarbons 


and sent to the second stage reactor vessel 


and additional cracking is achieved. The vapor from the 
second stage cracking is separated by fractionation into 
the various boiling range products. The spent catalyst is 
passed to a regenerator and then recycled back to the 
first stage reactor riser, 

The ‘Two-Stage Fluid Catalytic Cracking process. is 
used to achieve optimum yields from various feed stocks 
When cracking is carried out in one stage the least 
refractory components are cracked too severely and yield 
large amounts of gas and coke while the more refractory 
components undergo only low conversion. This over- 
cracking and undercracking prevents the realization of 
optimum yields 

The first stage reactor is operated at high temperatures 
so that the coke yields are kept low. This condition would 
have the disadvantage of distructively cracking some of 
the gasoline components of the charge, if it were not 
for the very short retention time. By sending the ma 
terials from the first stage reactor to a fractionator, the 
material that might otherwise be overcracked can be 
removed from the cracking zones. ‘The more refractory 
materials can then be given a longer more thorough 
cracking in the second stage reactor 

The catalyst for the second stage operation is supplied 
from the first stage separator. The partially used condi 
tion of this catalyst does not hamper the second stage 


cracking, 


In the two-stage cracking process, considerable flexi- 
bility is available for changing the yield structure from a 
given feed stock. For example, gasoline yield can be in 
creased further by incorporating recycle into one of the 
cracking stages. On the other hand, in periods of high 
demand for intermediates, the yield of light gas oil may 
be increased substantially by charging only heavy gas 
oil to the second stage reactor 

The principles described here are not limited to new 
installations. Existing fluid units can, in some instances, 
be modified to take advantage of the short-contact-time 
and the two-stage principles by addition of a riser reactor 
and accompanying facilities. In cases where high con- 
version is not required, a single-stage riser reactor unit 
may be designed to take advantage of the increased selec- 
tivity. 


Yields 


of Alberta feeds The following table gives the proper- 


Commercial operation has been on a mixture 


ties of the feed and the distribution of the resulting 


products 


Alberta Feed-Stock 


10 percent by volume 
Pour point, degrees fahrenheit 
Ramsbottom carbon residue, percent by weight. 
Sulfur, percent by weight 
Viscosity at 210 F, SSU 
Product Distribution, Volume Percent Unless 
Shown: 
Ethane and lighter (std. cu. ft. per bbl.)....... 
Propylene 


P90 


Butylenes 


_— 


Debutanized gasoline 

Light gas oil 

Heavy gas oil 

Coke, percent by weight 
Conversion 


low 
Gannon 
2aenNnw-noo 


Commercial Installations — lhe first commercial unit 
employing this new technique was built in Shell’s refinery 
at Anacortes, Washington 
Shell Development Company 
Products and the M. W 


Chis process is licensed by the 
through Universal Oi! 


Kellogg Company 


Reference 
(May, 1956 


PerROLEUM Reriner, vol 35, no 5, p 166 
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Fluid Catalytic Cracking—vuniversat on propucts company 


Application—UOP Fluid Catalytic Cracking is a high- 
temperature, low-pressure process utilizing the fluid tech- 
nique to circulate catalyst. It is employed primarily to 
convert distillate oils into high octane gasoline and to 
reduce the overall refinery fuel oil production. Current 
designs are noted for simplicity, ease of operation and low 


operating and investment costs 


Charge —A wide variety of stocks from all types of 
crudes may be charged. Typical feeds may be either virgin 
or cracked and include naphtha, kerosine, light gas oils, 
wax distillates, atmospheric and vacuum gas oils and dis- 
tillates from vis-breaking and coking. Feeds may be high 
in nitrogen and sulfur compounds and, in some cases 


may include some desalted crude. 


Description—A typical flow diagram for a 5000 bpsd 
unit is shown, featuring reactor and regenerator in a sin- 
gle vessel. The gas oil feed, cold or hot, is charged to- 
gether with recycle into the hot regenerated catalyst 
stream, is vaporized, and passes to the reactor. Vapors 
from the reactor, carrying some catalyst, pass upward 
through the reactor cyclone separator, which removes 
most of the entrained catalyst, and into the fractionating 


column 


The spent, or used, catalyst passes downward from the 
reactor through the steam stripper and enters the regen- 
erator where the carbon deposit is burned off. Oxygen for 
combustion is supplied by air from the air blower. The 
flue gases carrying some catalyst pass upward through 
the regenerator cyclone separators where entrained cata- 
lyst is removed, and pressure is released in a pressure 
reducing chamber which serves as a noise eliminator. The 
regenerated catalyst again enters the incoming gas oil 
charge stream to repeat the cycle. 

An external feed preheater is optional. The initial 
heat to bring the unit on stream is supplied by a direct 


fired air preheater and torch oil in the regenerator 


The fractionating column is of standard UOP design, 
with gasoline taken overhead and one or more selected 
fractions withdrawn as sidecuts. The net column bottoms 
are sent to storage via the slurry settler. Steam may be 
generated by recovery of heat in the fractionator column 
bottoms. Catalyst-containing oil from the bottom of the 
slurry settler is returned to the reactor with the fresh feed 

The unstabilized gasoline and gas pass to a gas fraction 
ation section for debutanization and recovery of C,—C’, 
polymerization unit feed. 

The UOP regenerator design utilizes pressure to in- 
crease the coke-burning rate, which permits a smaller 


sized regenerator and correspondingly less catalyst inven- 


tory. The catalyst inventory of a 5000 bpsd unit with a 
coke burning capacity of 4233 pounds per hour at 53 
percent conversion (gas oil disappearance) is approxi- 
mately 37 long tons. Catalyst loss at 53 percent conver- 
sion will not exceed 0.25 pound per barrel of fresh feed; 
at 70 percent conversion, loss will not exceed 0.40 pound 
This is approximately equivalent to desirable make-up 
rates in maintaining constant catalyst activity. 

The design of this unit imparts particular flexibility 
The unit can handle a rather wide range of catalyst-to-oil 
ratios to suit individual process requirements. It can proc- 
ess a totally liquid feed, provision is made to change 
reactor space velocity at will, reactor temperature can 
be varied over a wide range and a high clear octane prod- 
uct is produced. Moreover, installation and operating 
costs are low. Approximately 90 percent of the heat gen- 
erated by burning off the catalyst is recovered in main 


taining reactor temperature and by steam generation 


Vields—Typical yields when cracking a 28° API Mid- 
Continent gas oil in once-though and recycle operations 


are given in the table 


Once 

OPERATION Through Recycle 
Conversion 60 
Yields (Volume Percent): 

Debutanized Gasoline 

Light Cycle Oil 

Heavy Cycle Oil 

Butylenes 

sJutanes 

Propylene 

Propane 

Ca and Lighter Gas, Wt. Percent 
Octanes, 10-Lb. RVP Gasoline: 

Motor Method (F-2) Clear 

3 cc. TEI 
Research Method (F-1) Clear 
3 cc. TEL 

Yields with Polymerization 

(Volume Percent): 

10 Lb. RVP Polymer Gasoline 

10 Lb. RVP Catalytic Cracked 


Gasoline 


Total 10 Lb. RVP Gasoline 


Commercial Installations 


UOP-designed fluid cracking units in operation or under 


There now are over 70 


construction. Sizes range from 


35,000 upsd of fresh feed and represent a design through 
put capacity of nearly 500,000 bpsd. 


1400 to approximately 


Reference 
(Mar, 1951). 


PETROLEUM REFINER, vol 
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Houdriflow & Houdresid—ounry process corporation 


Application The Houdriflow catalytic cracking process 
is used to produce high-octane motor and aviation fuels 
from a wide range of petroleum distillate fractions 
Charge —Keactor feed may be liquid, vapor, or a mix- 
ture of both. All but one of the 20 Houdriflow cat-crackers 
now operating are charging stocks well over 50 percent 
liquid; in some instances, the feed is completely liquid 
phase, and if desired may consist solely of accumulated 
cycle stock 

Sweet and sour stocks are handled by Houdriflow units 
with equal ease, as are any fractions from the crude boil- 
ing between naphtha and penetration asphalt. Catalyst 
may be either natural or synthetic 
Products—Excellent yields of motor gasolines are ob 
tained with octane values ranging from 88-94 F-1 clear 
to 95-99 with 3 ec. TEL, depending upon charge stocks 
operating temperatures, and type of catalyst employed 
Description ~The Houdriflow process is distinguished for 
its (a) ease of operation under normal and emergency 
operating conditions, (b) low maintenance and operating 
cost, (c) high catalyst activity in conjunction with low 
catalyst make-up cost, and (d) flexibility as to charge 
stocks handled and conversion levels attained 

Evidence of the efficiencies embodied in this continu- 
ous moving-bed catalytic cracking process may be found 
in its compact disposition within a ground area approxi 
mately 40 by 60 feet 

The integrated catalytic reactor and regenerating kiln, 
comprising a single vessel, and the hot catalyst storage 
vessel, are self-supporting. They are customarily located 
on opposite sides ol a stee] Structure housing a stairway 
and supporting the catalyst lift and elutriator. A pneu 
matic lift system recirculates regenerated catalyst 
Operating Conditions Normal operating conditions 
fall within the following ranges: Temperature 850-925 F. ; 
Pressure 9-10 psig; Space velocity 1.5-4 v/hr/v; and 
Catalyst-oil ratio 5-7 
Vields 
in some units, with relatively low coke deposit, using re 
cycle ratios of | to | or slightly more. Where once-through 
cracking 1s preferred, conversion of from 50 to 60 percent 
may be obtained 
Charge, BPSD:"” A B C 

Virgin gas oil 5,810 1,460 +,750 

First pass cat. gas oil 1,430 

Recycle 2,200 

Total 7,240 

Products 

Gasoline,” Vol. % 10.8 ) 8 

Gas oil, Vol. % 50.5 : 

CeC, recovered, Vol, % 16.1 


Liquid recovery, Vol. % 107.2 102.0 


os 


Fuel gas, wt ( f 7.3 


Conversion above 90 percent has been achieved 


5.700 


6,660 10,450 


c 


Catalyst deposit, wt, % ; 9.0 
Gasoline octanes 

F.1 Clear 89.3 

F-1 | % ce TEL 96.7 

F-2 Clear 81.7 

™ Charge stocks are atmospheric plus vacuum gas oils from; (A) Texas 
pipe line crude, (B) Scurry crude, and (C) Hutchinson-Moore County, West 
Texas, crude 

™ Gasoline basis: 10 psi RVP and 380 F at 90 percent distilled 
Commercial Installations Since introduction of th 
process, 20 Houdriflow units have been constructed and 
another is under construction. The largest Houdriflow 
currently in operation has a design capacity of 27,000 
BPSD, the smallest 3650 BPSD. Total nominal design 
capacity of all Houdriflow catalytic crackers in operation 
and under construction is 278,430 BPSD 


Reference 

{ May, 1952 - 
Application——The Houdresid catalytic cracking process 
is used to produce high-octane gasoline and light distillate 
fuels from reduced crudes 

Charge——Residua high in sulfur and nitrogen may be 
charged. Novel process features prevent the adverse effects 
on product selectivity heretofore resulting when heavy 
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metals, such as nickel and vanadium, are present in the 
feed 

Residuum cuts ranging from atmospheric tower bottoms 
to vacuum bottoms may be charged to the Houdresid 
catalytic unit, thus permitting refineries greater flexibility 
in the kind of crude that may be run. If desired, the entire 
crude may be charged 
Products——Octane values of the gasoline produced by 
Houdresid catalytic cracking are in the 90-95 F-1 clear 
range. Moreover, the Houdresid process eliminates heavy 
residual fuel as its name implies 
Description——Under commercial conditions, catalyst use is sub 
stantially the same as experienced with conventional Houdriflow 
cracking, indicating no necessity for withdrawal of catalyst, over 
requirements from normal mechanical loss, in order to maintair 
high selectivity and activity levels 

Either synthetic or natural catalyst may be used, An inexpen 
sive natural catalyst has been found to be particul irly well suited 
to commercial Houdresid processing 
Vields—-Reduced crude from mixed Mid-Continent, Texas, and 
Louisiana crudes processed in a Houdresid commercial cracker 
attained conversion ranges of 65-70 volume percent, dependin 
on changes in throughput, recycle ratio, space rate, catalyst-oil 
ratio, and temperature 

( + gasoline yields varied from 48 to 53 volume percent 
and coke between 5.9 and 8.2 weight 
percent 


as deposit on catalyst 


The Houdresid process provides a greater potential polymer 
gasoline yield from polymerization of C, and C, cuts for blending 
into final high-octane product, as well as favorable proportions 
of No. 2 domestic fuel oil 
Commercial Installations One Houdresid unit has been in daily 
refinery production for over two years, and two other large units 
now on stream are equipped for both Houdriflow gas oil and 
Houdresid bottoms catalytic cracking 
Reference——PrTroLeUM Reriner, vol 34, no 6, p 153 
1955 

Heavy Residua 
Charge Inspection 

“e Reduced Crude 10 

Gravity, “API 12.6 

Sulfur, wt % 0.91 
Yields, based on fresh feed once through 

Debutanized Gasoline, vol % 10.1 

Cat Gas Oil, vol % 10.2 

C4 Fraction, vol % 10.4 

Dry Gas, wt % 7.3 

Coke, wt % 16.3 

( +- Gasoline, F-1 Octane, clear 89.3 

1) South Central Texas Mixed Reduced Crude 
2) Mid-Continent, Texas, and Louisiana Mixed Reduced Crude 
Mid-Continent, Texas, and Louisiana Mixed Crude 
Charge Inspection 

Gravity, API °6.9 

Sulfur, wt % 0.47 
Charge Rate, B/SD 

Reduced Crude 6,410 

Recycle . $600 

lotal 7 10,010 
Yields, based on fresh feed 


Conversion, vol % 67.6 


Debutanized Gasoline, vol % . 51.6 

C, Fraction, vol % 

Dry gas, wt % 

Coke, wt % 

Hydrogen, SCF/C converted 129 
C Gasoline Inspection 

F-1 Octane, clear 93.0 

Sulfur, wt % 0.08 
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Coking— 


Application The process is 


oils which are suitable for thermal or catalytic cracking 


used to produce clean gas 


In this way additional gasoline and light products are 
obtained from a given quantity of crude 
Charge Reduced crudes, cracked tars, heavy catalytic 


cycle oils, and asphalts 
Products Gas oil, gasoline, gas and coke 


Description. .In the coking process the feed is heated 
and charged to the lower portion of a fractionator, Here 
the charge meets the hot vapors from the coking drum 
and the light components are flashed from the charge 
Some installations use stripping steam to assure adequate 
removal of these light materials 

The heavy residue is taken from the bottom of the 
fractionator and passed through a furnace where it ac- 
quires the heat of cracking. The design of the furnace 
is such that a minimum of coke is layed down within 
the furnace coils. This is achieved by choosing the proper 
fluid velocity and heat transfer for the critical region 
within the furnace where coking is likely to occur 

The heated residue is introduced into an insulated 
drum where the residence time is sufficient for coke to 
form and settle from the mixture. The vapors from the 
coking operation leave the top of the drum and return 
to the fractionator. Here the gas, gasoline, and gas oil 
products are separated and sent to storage or to subse- 
quent processing units The heavier products appeal! in 
the bottom of the fractionator and are recycled to the 
coking operation 

Most units have a side stream cooler or reflux system 
on the fractionating tower where some of the heat is 
used for steam generation, Other units use this heat to 
preheat the process charge 

In the coke drums the coke continues to build up 
until a predetermined level is reached, The flow is then 
diverted to another drum which has been preheated so 
that the furnace operation may be continuous. The 
switching of flow from one drum to another must be 
made quickly to avoid coking within the transfer lines 

A full coke drum which has been removed from the 
process is steamed to strip light hydrocarbons from the 


coke, It is cooled by water injection and the head re 


Company Name 
Blaw-Knox Company 


Foster Wheeler Corporation 


carbonizing 
layed Coking Vol 


moved, The coke dumping operation is then begun 

In early designs the coke was removed with pick and 
shovel. Later designs drilled a hole up through the coke 
formation and used a chain and ball mechanism to beat 
out the coke, More recent designs use high pressure 
water jets to cut the coke from the drum 

In the past it was considered necessary to have at 
least three coke drums to sustain continuous operation 
because of the difficulties encountered during coke re- 
moval. Now, however, units are designed for two coke 
drums. For greater capacities the unit may have as many 
as four or six coke drums. Even so they are operated in 
pairs with one drum on-stream while the other is being 
dumped. 

The coke drums are usually operated on a 48-hour 
cycle. Each drum is given 24 hours on-stream and 24 
hours off-stream. This has the advantage of requiring only 
one dumping crew, and their work may be scheduled to 


occur only during the day shift 


Operating Conditions 


conditions for which coking units have been designed 


The normal range of operating 


are as follows 
900 - 940 I 
780 - 840 F 


10 - 70 psig 


Furnace Outlet ‘Temperature 
Coke Drum Temperature 
Coke Drum Pressure 


Yields 


bution from different coking units depending on whether 


Chere is a wide variation in the product distri- 


gasoline is to be produced during the coking operation 
or during subsequent cracking of the coker gas oil. Gaso- 
line yields may be from 5 to 25 volume percent of th 


charge to the coking unit 


Commercial Installations—-In the U. S. and Canada 
there exists drum coking capacity to process about 580,- 
000 barrels of feed per day 
11,000 tons of coke per day 


This is equivalent to about 


Reference Coking units are designed and _ installed 


by several companies under various names. Process de- 
scriptions and yield data for most of these designs have 
been published in the PerroLeum ReFiINeR in recent 
given in the 


years. Reference to these descriptions are 


following table 


Reference: PETROLEUM REFINER 
Vol 52. No : . p 106 July, 195 4 
No 9, p | 18 September, 1952 


Phe M. W. Kellogg Company lelayed Coking Vol 32, No 7, p 108 (July, 1953 


The Lummus Company Yelayed Coking Vol 32, No 7, p 102 (July, 1953 


Union Oil Company of California 


Universal Oil Products Company 


Delayed Coking Vol 34, No 7, 149 July, 1955 
Low Pressure Coking Vol 33, No 2, 


February, 1954 
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To Condenser 


Fractionator Coker Gas Oil 


Recycle 


Reactor 


Woste Heat 
Boiler 


Burner 


Quench 
Water 


Product 
Coke 


Fluid Coking—«ss0 RESEARCH AND ENGINEERING COMPANY 


Application. Fluid Coking is used to convert low-value 


crude oils and residual oils to more needed products 


vasoline and home heating oil 


Charge residua 
with initial boiling points as low as 600-700 F. or vacuum 


Feed stoc ks 


heavier or with 


he process will handle atmospheri 


residua with initial points close to 1200 I 
1.8° API 


high as 35 


with gravities as low as and 


Conradson Carbons as percent have been 


processed Indications are that any pumpabl feed can be 
this flexible without much change in 


handled by process 


equipment 


Product 
light gases 


oil, 


number of 


coke 


the 


Normal products are naphtha, gas 
Clear 


debutanized coker naphtha is /) to BO 


and research octane 


and it can be 


treated for satislactory stability. As a cracking stock, coker 


gas oil is slightly poorer than virgin gas oil 


Description \ unit consists essentially of a re 
ction vessel The feed 
is injected into a fluidized bed of coke particles in 
the The temperature in this bed 
is uniform may be in the of 950 to 
1O50 | 

Im the the 


converted into overhead por and coke 


and a burner vessel stock 


reaction vessel 
and rankee 

COMPANY 
reactor feed is almost completely ‘ 
the latter I 
there The idian | 
through a 


coke 


ove! Bankli 


rter Oil ¢ 


deposits on the coke particles already 


Vapor pr ndducts are taken overhead 


lidewater Oil ¢ 


entrained 
The 
to conventional 

small 


reactor 


which 
the 


passes 


cyclone separator 
it to 
then 
tion equipment and a 


bottoms is returned to the 


( ) 
removes lidewater Oil ¢ 


ind returns reaction zone e (ni ¢ 


head product para 


amount of recycle 


242 


\urora Gasoline 


tandard Onl ¢ 
etrofi 


Ihe heat for carrying out the toking is generated in the burner 
vessel, A coke transferred like a fluid 
through a standpipe-riser system to the burner vessel. Air is sup 
plied to burn enough of the coke to provide the heat for the 
Ihe hot coke carries heat back to the reactor, corm plet 
continuous circuit 


stream ol particles 1s 


process 
the 
continuously to 
Yields 


Feed: Vacuum residuum from West 


ing The net coke produced is withdrawn 


the in the sy 
Fluid Coking are as follows 
API, 18 


maintain proper inventory stem 


Typical yields from recycle 
Texas crude 9 
percent Conradson Carbor 
Dry Gas, Wr 
Naphtha, Vol 
Wide 
Coke 


proportions 


percent 

percent 

cut Gas Oil. Vol 
Wt. percent : 

of naphtha and gas oil can be varied by adjust 

Phe 1015 |} 


cracking home 


percent 


Cross 


Phe 


ing Operating conditions wide-cut gas oil 40) 


catalytic feed. If 


taken directly from this stream 


available as desired a heating 


oil cut can be 


2 


PETROLEUM vol 33, no 11, p 


l 57 Nov 


’ 


Reference REFINER, 


1954 


COMMERCIAL FLUID COKING UNITS 
(Operating, Building, or Approved) 


Date on 
Stream 


Capacity, 

Location BSD Contractor 
800) 
,tnM) 
aK) 
4,000 
1 OO) 
i (nm) 
1000 


+ SO 





KEROSENT 
sreiprte 


' 


KEROSENE PUEL OL 
1.350 8/50 3.590 8/$0 
ait AP 10.5" API 


VISCOSITY BREAKING 


CLEAN OF 
HEATER . weater 


STABILIZED 
GASOLINE 
9,500 6/40 
oo8" ar 


14,3804 6/50 
36.3" ari 


Combination Cracking—t« wummus company 


Application — Ihe 


of cracking stocks 


process 1s applied to the segregation 
and then indepe ndent selective cracking 
under optimum conditions 


Crude oil 


Charge 


Product — Stabilized gasoline, fuel oil and kerosine 


Description 
lor a modern combination unit employing three crach ny 


Phe accompanying process flow diagram | 


heaters, a crude heater, and a five tower fractionating sy 


tem. This unit is designed to process 14,000 bpd of 58 


API crude oil 


this specific stoc k and the products obtained are 


The operating conditions for processing of 
shown on 
the diagram 

The crude charge is preheated to suitable temperature 


lor distillation by heat exchange with cracking process 
streams and the crude heater. In the crude flash tower the 
kerosine is fractionated and the naphtha 1s 


reforming. The 


removed for 
topped crude less fuel oil is mildly 
cracked in a viscosity breaking step and the ¢ 
oil is thermally cracked 


To design for optimum cracking conditions for each 


stock, independent control of the heating and soaking con 
ditions must be provided. Hence cracking is made selective 
by employing several cracking coil each having Cpa 
rately fired heating and soaking chambers in the furnace 
Another factor which 


settings considered in the heater 


design of these units to insure and provide an unusual 
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! operating flexibility 
transfer which will maintain a | of tem 
perature control resulting in minimum coke formation 


| he flow 


cracking 


heet viven how on type ol combination 
Phe design of such a unit iit vith the spect 


Howe I each tinhit J basi illy ck 


wned for the segregation of cracking stock ind thei 


need ol the reliner 


independent selective cracking under optimum condition 


The segregation of cracking stocks is based according to 
both refractivity and boiling range Lhe selected stocl 
are cracked under closely controlled conditions in heater 
ol pec ial design to obtain maximum conversion per pa 
larger yields and longer run 

Modern deve lopment and improvement in catalytic 


j 


cracking greatly reduced the application of thermal crack 


ing processes in the refining of petroleum in the United 
State However it till remain an excellent halance tool 
Iti proce ing catalyt cycle toch ind an exce ol hea 


oils into additiona production of soline. In countri 


where there is no race for high octane number vasoline 


the thermal cracking proce are ull in demand pal 
ticularly for combination unit 


and gas oil « 


th LOppings 
racking 

lo illustrate the versatility 

ny the initial run of a four coil unit 
vitch from one crude oil to anothers 
ithout Interrupting the 


tion produc 


Commercial Installations 





OO dented 


Casoane 


Kerosene 


My Gow On 


ect» twee 


heater 


AccCumMulsto 


A 


Liquid is the 
Coolers and 
Heaters in the 


te a 


Combination Unit—roster wueeter corroration 


Application 


erations of crude 


the Combination Unit combines the op 
distillation, visbreaking, and vacuum 
flashing. The visbreaking process reduces the viscosity and 
pour point of the ultimate fuel oil product and provide 


additional feed stock for catalytic cracking 


Charge Crude oil to the distillation unit, reduced crud 


to the visbreaking unit, and visbreaker heavy residual bot 


toms to the vacuum flash unit 


Products From the crude unit unstabilized gasoline 


kerosine, light gas oil, heavy gas oil and reduced crude 


From the visbreaking unit, gasoline, heavy vas oil, crack 
ing stock, and a heavy residual as bottoms. From the vac 


uum flash unit, heavy gas otl and fuel oil 


Description -Referring to the flow diagram, the crud 


entering the combination unit is split into two stream 


The first stream exchanges heat with the top of-column 


distillation column, It then 


pump-around of the crude 
picks up additional heat by heat exchanve with the light 
and heavy gas oil side streams from the crude distillation 
column. Further heat is added by heat exchange with the 
mid-pump-around of the crude distillation column, ‘This 
crude stream then jOUNS the other crude stream which has 
been preheated by exchange with the pump-around system 
of the visbreaker fractionator. ‘The combined streams pick 
up more heat by heat exchange with the bottoms from 


the vacuum flash unit and then flow directly to the direct 


fired heater of the crude distillation unit. Part of this 
combined stream passes through the convection section of 
the direct-fired heater of the visbreaker unit and then 
flows to a lower pressure position in the dircet fired heater 
coil, The preheat temperature of the combined stream 


4¢ 


leaving the last heat exchanger is 495 F., while the tem 
perature of the stream further preheated in the convection 
section is 640 F 

In the direct-fired heater of the crude distillation unit 
and the 


liquid-vapor stream enters crude distillation column where 


the crude is heated to a tempt rature of 725 | 
it 1s separated into unstabilized gasoline as a top of-col 
umn product, kerosine, light gas oil and heavy gas oil as 
side streams and reduced crude as the bottoms 


The reduced crude flows to an accumulator from which it is 
direct-fired heater of the 
this unit, under a pressure of 


visbreaker unit. In 
‘50 pounds, it is raised in temper 


pumped into the 


ature to 920 F., and then enters a reaction chamber where the 
bottom of 
this reaction chamber the combined liquid-vapor stream enters 


crackine and visbreakinge is completed. Leaving thi 


the visbreaker fractionator where it is separated into visbreakeer 


heavy gas oil, cracking stoc k, and a heavy residual is 


These 


under in absolute pressure ol 0 mm, He there is pro 


gasoline, 
bottoms bottoms then flow to the vacuum flash tower 
where, 
duced additional quantity of heavy gas oil to be used as feed 
stock for the fluid catalytic cracking unit. The 
this vacuum flash tower are blended to fuel oil specifications 


bottoms from 
with, for example, a heavy cycle stock, and pass through a 
cooler to storage 

This unit is now in operation at the Barrancabermeja, Colom 
Petroleos. The 


0.000 barrels per day 


‘ rude 
and the 


bia, refinery of Empresa Colombiana de 
distillation unit has a « ipacity ol 


visbreaker 16,500 barrels per day 
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FRACTONATOR — 


——-FLASH CHAMBER 


a RESIDUUM FLASH 
' COLUMN 


RESIOUUM 


Bie) 
POLYMERIZATION 
STABIUZER UNIT 


c_- 


STABILIZED 
GASOLINE 


Thermal Cracking—vuniversat OIL PRODUCTS COMPANY 


Application 


variety of charging stock, from naphthas 


The process produces gasoline from every 
to the heavu I 
crudes and residual oils 


Thermal cracking produces butylenes and propylene 


which can be polymerized to produce polymer gasoline 
of high octane number for use as a blending fluid to im 


prove the quality of other gasolines 


Description 
ing topped or reduced crudes is centered about the two 


The ideal equipment for thermally crac] 


coil cracking unit designed for optimum results when 
producing high-grade cracked fuel oil residuum 

The topped or reduced crude charge is introduced to 
the side of the fractionating column where it is contacted 
with the vapors from the flash chamber. The overhead 
product from the fractionating column is end point gaso 
line. Furnace or tractor distillates are withdrawn as side 
cuts and stripped to specifications. From a lower sidecut 
tray a higher boiling distillate COMPTrising the lower boil 
ing fractions of both the recycle and charginy stocks i 
withdrawn as charge to the light oil heater, ‘The charge 
to the heavy oil heater is withdrawn from the bottom of 
the fractionating column, and consists of the highest boil 
ing fractions of both the recycle and charging stoch 

Ihe transfer lines from the two heaters enter the top 
of a downflow reaction chamber. ‘This chamber i operated 
without a liquid level, since all of the products are with 
drawn from the bottom through a pressure control valve 


Ihe mixture leaving the reaction chamber enters tl 
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flash chamber in which a fuel oil re 


properties is separated 


Yields 


rious methods of pro init the following lds «are 


lo illustrate the comparatl obtamed in 
pre ented as representative result vhen charg 

5° API Mid-Continent reduced crude | 

of 20 SI > at 122 I ly considering these 

be remembered that not only the gravity but also the vi 


Sit of the charge moportant in determinin rela 
| 


Muasionum 
Furnace Ol 


Maximum 
C,asoline 


Percent by Volume of Charge 
(, LLL K 


It should be noted th the cracked g; 
ill reported on the basis of 400 I end po 
(On the ba t 1 butane-butylene 
vasoline tl I wo mcreases 
percent ively yields of cat 


line ioOwn Il j ‘ oO the 





Alkylation 


THE PRINCIPLE of alkylation as it applies to motor 


fuel production involves the combination of an iso- 
paraffin, usually iso-butane, with olefins such as propyl- 
ene, butylene and amylene The resulting product is a 
gasoline component with very desirable stability properties 
and high octanes 


Alkylate is an 


stock and may be 


blending 
115/145 


During the war, all alkylate was com- 


excellent aviation gasoline 
90-95 percent of a vrade 
aviation gasoline 
mitted to the production of aviation gasoline, but now 


more and more is finding its way into motor fuels 


The present capacity of alkylation in the U. S. is 
about 275,000 barrels per day. This is expected to grow 
an additional 5000 barrels daily before the end of the 
year, and by the end of 1957, the capacity is expected to 
total 500,000 barrels per day 

Most of the capacity today was installed because of the 
With the com- 


ing of jet flight, it is predicted that there will be very 


aviation gasoline demands « reated by war 


little additional increase in aviation gasoline demand 


Future alkylation capacity, then, will be available for 


motor fuel 


One of the reactions which occurs when alkylating 


iso-butane and wo-butylene may be re presented as follow 
CH CH iH 
CH CH-+ CH CH 


CH Cll 


i\o-Butane 1so-Butylene ) .2,4-Trimethylpentane 


‘There are many side-reactions and many different types 


of hydrocarbons are formed during alkylation. Howevet 


the predominate single component (30-50 percent of the 


total alkylate is 2,2,4-trimethylpentan iso-octame 


This is true even when the olefin is n-butane indicating 


that isomerization occurs during the alkylation reaction 


The polymerization of olefins is an undesirable side 


reaction which occurs, ‘To minimize polymerization and 


thus increase octane rating of the alkylate designs are 


incorporated to maintain the concentration of olefin very 
low relative to to-butane. One means of doing this is to 


introduce the olefin at several points in the system to keep 


down local concentrations. Also, tso-butane is recycled in 


large quantities so that its local concentration will remain 


high 


The catalysts used commercially for alkylation are 


sulfuric acid, hydrofluoric acid, and aluminum chloride 


promoted with hydrochlori acid The reaction may be 


achieved thermally; however, a pressure of 3000-8000 


psig is required, On the other hand, if catalyst is used 


240 Alkylation 


much lower pressures may be employed Sulfuric acid 
alkylation units, for instance, usually are operated at near 
atmospheric pressure. 


Temperature is another important variable in alkyla- 
tion, If the temperature is allowed to exceed 70 F., in sul- 
furic acid alkylation, oxidation of the hydrocarbons occurs 
to such an extent that acid consumption is increased 
With hydrofluoric acid, higher temperatures are permit- 
ted, although better octane ratings are achieved at lower 


temperatures 


Some advances have been made in reducing the cost 
of the refrigeration that is associated with alkylation 
Effluent refrigeration is one of these improvements. In 
some other cases, field butanes-butylenes may be routed 
through the alkylation unit. Here, their flashing furnishes 
the refrigeration for the system. The vapors may then be 
passed on to the existing refinery gas recovery system 
Thus only incremental work is required from the gas 


recovery compressors to furnish the energy of refrigeration 


Alkylation products usually are treated to remove acid 
compounds. If left in the stream, the compounds break 
down later in the gas recovery system and cause undue 
corrosion problems. Some methods use bauxite treaters to 
remove the acid compounds Others add basic materi 


als, such as ammonia, for neutralization of the acids 


Alkylation is second to reforming as a means of getting 
CCONOTNL al octanes Lhe alkylate will have an F-] octame 
rating of around 95 unleaded. Its outstanding character- 


w 4 


istic, however, is its relatively high F-2 rating 92 


about 
This quality is very desirable to compensate partially for 
the high sensitivity imparted to a gasoline blend by r 


formed and cracked components 


The new interest in F-2 ratings of motor fuels is gen- 


erated by some recent trends in automobile engine de 


SiIgTis As the compression of an engine 1s in reased to 
achieve more power, the engine has a greater tendency 
to knock at high speeds The F-2 rating of a fuel is a 
measure of its ability to satisfy high-speed octane re 
quirements ol an engine Therefore, the refiner desir 


that some gasoline components have a high F-2 


Other applications of alkylation, besides produc tion 


of a gasoline blending component, are production of 


petrochemicals Ethyl benzene is an example of such a 
petrochemical, It is produced by combining benzene with 
ethylene. The product is used in the formation of styrene 


and synthetic rubber More details of thes application 


are covered in the Petrochemical Handbook which wa 
published in the December issue of the Perroteum Ri 


FINER for 1955 
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lsomerization 


HERE IS A newcomer to the refining limelight 


isomerization The process involves rearrangement of 
straight-chained hydrocarbons to form branched-chained 
products 

Isomerization was ushered into the refining field to 
furnish feed for alkylation, since alkylation can often con 
ume more iso-butane than occurs naturally in refinery 
streams. For instance, here is a typical analysis of a (¢ 


fraction from a reforming operation 


Component 
iso-Butylene 
n-Butylenes 
tso-Butane 18 
n-Butane 5 
Total 100 


In an alkylation reaction the 47 percent total olefins 
are capable of uniting with far more iso-butane than is 
furnished by the 18 percent concentration. It would be 
desirable, then, to convert the n-butane, which normally 
is discarded from alkylation, by isomerizing it to iso 
butane. Many isomerization processes are used for this 
purpose 

But now, isomerization is being called upon to add 
its bit to the octane race, It is easy to understand the 
possibilities for this proecss when octanes of some hydro 
carbons are compared with octanes of their isomers A 
viven in the 


comparison ol C. and ¢ hydrocarbons 1 


following table 


Polymerization 


THE PROCESSES, which are used in 


make greater quantity and higher qualit 


produce larve quantities of gaseous mater! 
from thermal cracking to a catalytic proce accompa 
nied by the production of gas Likewi forming ha 
this same drawback of breakine dow 

rnaterial into butanes and lighter, For 


merization adds to the over-all economy la rehnets 


Polymerization combines unsaturated materials 


to yield a product having a higher molecular weight t 


the feed. Thus, a hydrocarbon like prop 


polymerized to a material boiling in the 


At first, the main objective of pol merization 
to increase the yield of gasoline. Therefore, no attention 
was given to selective pol merization. Now ethylene { 
ures prominently 


in the preparation of many petrochems 


cals and is not normall merized for yf] pro 


duction. ‘The de: primaril ther 


proce ] 
combination of propylene ind butylene 
very large, even the butylen 


e they will be fed to an all 


about 12 OOO har 


Polymerization capacity now | 
per day. It is the third most desirable proce 


nv tech 


n the refinery —the first 


)95¢ Py 
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Methylpentar 
Methylpentan 
’-Dimethvibutan 
}-Dimethylbutar 


This hows 


accrue from the isomerization of 7 pentane or n-hexane 


rather vividly the improvement that would 


during iomerization ma 


vinnh« | 


The reaction which occur 


bn repre ented by the followin 


n-Pentat Pentane 


I hie reaction is carnmed out in a hydroge mn atmo phi i 
in order to hydrogenate any slight amount of cracked 
materials which may be formed a ide-reactions to the 
proce The isomerization reaction neither consumes nor 


produc cs 


Two new isomerization processes |)i\e been an 
nounced within the last six 


Pentafining. For both 


month Phese are Pene and 
proce ‘ the Catalyst contam 
platinum Phe re wuion is carried out in a hydrogen at 


that ! omerized 


mosphere product 


ter 


owe 


bole ndin 





~ Olefin Feed 


iC, Feed 


Surge Tank 
ee 


bad 
J AICI, 


Refortification 


Depropanizer 
Deisobutanizer 


Js 


Hydrocarbon Recycle 


Settler 
mrecycie 


Water Injection 


Caustic Treater 


— a 


Caustic Recycle 


Sand Tower 


Light Alkylate 


Debutanizer 


Heavy Alkylate 


Aluminum Chloride Alkylation— Hues petroteum company 


alkylation 1 


for conversion of normally gaseou 


lumimnum chloride 


Application 


phase catalytu proce 


i liquid 


hydrocarbons to high octane motor fuel 
Charge Thi proce 


ethylene and propylene with isobutane to produce a high 


involves — the basi reaction ol 


quality product boiling in the ga oline ranve 
Description [iy fresh feed 
propylene and isobutane, is charged to a stirred reactor 


consisting of ethylene 


Intermittent addition of catalyst to the system is accom 
pli hed by passing the isobutane charge through a cata 
lyst make up drum, ‘The reactor effluent passes through 
a primary settler for phase separation of hydrocarbon and 
catalyst. The catalyst is recirculated to the primary re 
actor 

\ major portion of the effluent from the primary settles 
Is TeCye lead through a cooler to the first reactor lor control 
of efflulent temperature from the second reactor in_ thi 
range of 120 1 the reactors normally operate with a 
) degree rise in temperature 

Phe remaining portion of hydrocarbon from the pri 
mary settler passes to a second settler for final removal of 
any entrained catalyst then to a caustic washer befor 
entering the fractionation section 

Catalyst employed is aluminum chloride existing as a hydrocat 
bon complex HCl isan active promoter of catalyst activity and 
produced by injecting a controlled amount of water into reactors 

Propane and lighter hydrocarbons are yielded as an overhead 
vas from a depropanizer, isobutane s yielded overhead from a 
deisobutanizer and recycled to the reactors. The bottom product 
from the deisobutanizer os fractionated for end point control in 
an alkylate splitter 

lypical process data are summarized in the following tabula 
tion 
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Feed Components, Mol % 
Methane 
Ethylene 
Ethane 
Propylene 
Propan 
Butan 
lotal 
Motor Alkylate Properties 
Percent of total alkylat 
R.v.p undebutanized 
A.P.] 
\.S.1.M. distillation, | 
I.b.p 
10 percent 
) percent 
1) percent 
90 percent 


95 percent 


E..p ° 
A.S.1T.M. research octane number 
Clear, 


rethod rating 
immune tane 
Equivalent « arch met of nl. TEL in 


nm tane 
Economics. Representative cost da e given in the following 
tabk Unit Bbl. 
Potal 
Utilities Alkylate 
Steam million Btu absorbed 144 
Cooling-water circulation, 1000 
Makeup water, L000 gal 
Power, kw.-hr 
Chemicals 
Caustic, lb 
Aluminum chlor de, lb 
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| | ry 


4 
\sllaw 


) 4 any 
| gO eal 


aerate 


Effluent Refrigeration Alkylation—stratrorp Encineerinc CORPORATION 


Application ‘I hie process combines propylene, butyl 
enes, and amylenes with isobutane in the presence of 
strong sulfuric acid to produce high octane branched 


alkylate 


and motor fuel. Effluent Refrigeration is es 


chain hydrocarbons for use in aviation gasoline 
entially a mean 
of obtaining economically a very high concentration of 
isobutane in the reaction mixture with little conventional 
isobutane fractionation. It may be applied to new plants 
or to existing alkylation plants, for the production of 


higher quality alkylate or for increased production 


Product——Most of the currently operatin 


processing butylenes and all are 


plant are 
debutanized 
total alkylates having end points we ll under 400 | L hese 
total alkylates have CFRKR octane ratings clear of 94-9 

and well above 100 with 3 cc of ‘TEL. Their F-1 blending 


TEL and refinery blending stocks sucl 


produc lrit 


values with 3 ce 
as reformates and catalytic cracked naphtha are also well 
above 100 


percent ol 


The alkylates may be rerun to produce 96-98 
538 F.E.P. aviation alkylates which have 53-¢ 


PEL of 155-165 


perlormance numbers with 4.6 c« 


feed streams alon vith a re 
Stratco 


circulated 


Description — 1 hi 
stream of sulfuric acid are charved to the 
tactor. The acid-hydrocarbon mixture 1 
high rate so that the 


point ol olefin injection is usually in the range of 


isobutane to olefin ratio 
Ht) 


to 800:1. The acid-hydrocarbon mixture leaving the con 


tactor is passed to the settle: where it 1 


an acid phase which is returned to the contactor and a 


hydrocarbon phase which leave the Lop of the ettler 


pressure regulator 


| 
dal ‘ a bac r } 


The hydrocarbon effluent | 


195¢ i 


eparated nto 


reduced in pre ive, and 1s thereby sell cool partial 


vaporization of its iwobutane 


cooled effluent 


component ultinys 
routed through the cooline coils within 
the contactor 

The vapor 
the liquid 


Commercial Installations 
eftlluent reti ratior 


Reference Pirro 


‘ 
9 





PG PROPANE 


Perco HF Alkylation—-xiuies prrroteum company 


Application. he commercial use of hydrofluoric acid 
as a catalyst for the alkylation of olefins with isobutane is 
al well-established proce s for the production ol high- 
octane, high-blending-value Components in aviation gaso 
line and motor fuels 


Charge Ihe charge to the Perco HF alkylation unit 
is a bauxite-dried liquid feed containing isobutane and 
olefins, such as propylene, butylenes, and amylen 


Product Jhe HF alkylation process gives a high yield 
of motor fuel blending component from olefin charged 
to the unit 
Description The essential features of the HF alkylation proces 
process shown chemats illy in the flow diagram ire iwranged 
flor the production of motor fuel alkylate I he liquid olefin and 
isobutane feed streams are passed through separate driers then 
into the lower section of the reactor I he liquid hydrofluori 
mid enter the reactor through a recycle line connected to the 
bottom of the reactor Ihe alkylation reaction ts completed by 
intimate contacting, after which the hydrocarbon and the recycle 
wid flow to a settler where a two-phase separation occurs. The 
hydrocarbon phase is charwed to the fractionation section where 
the recycle wobutane | separated from motor tuel alkylate \ 
mall portion ol the wid phase from the settler flow to an acid 
rerun unit where the hydrofluoric acid catalyst s continuousl 
purified by fractionation. The remainder of the acid from the 
settler is recycled to the reactor 

Perco HF alkylation units may be desiened for cither water 
cooling or refrigeration of the reactor effluent, the latter resultine 
in unproved product quality An excess ot tsobutane recycled 
to the reactor for the purpose ol product quality control, For 
motor tuel producti n the optimum ratio of exte rnal isobutane 
to olefin is in the range of 5:1 to l 
Operating Conditions ()n-stream factors are in the ras 
pereent and for periods of 18 to 24 months betwe 


arounds. ‘Typical data are given in the following tabl 
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TYPICAL OPERATION OF HF ALKYLATION 


(Based on 100 bbi. per day total feed) 


Charge to Unit 


('4 traction fron 
Propane 
Proj 
Butyl 

lac 


yutar 


Butane 


Yields From Unit 


Economics. A summary of the direct operatin 


98 percent stream factor riven in the following 


Reference” Prrrotrum Ret 


1955 


PETROI 


ALKYLATE 


expense 
table 


Dollars per 
Bbl. Alky 


psi 
sf 


LD 





Deproponizer 


Auto 
Refrigeration 
System 


Effivent 
Theater 


Debutonizer 


) 


Butone 


Q, 


Avotion Albylate 


Rerun Tower 


@) 


Meovy Alkylote 


Sulfuric Acid Alkylation—™« M. W. KELLOGG COMPANY 


Application production 
of alkylate as a high-octane isoparaffin component of avi 
ation and motor 
Charge Light propyl 
enes, butylenes and pentenes, with isobutane either 
vidually or as mixtures 

Product— The octane rating of the alkylate ranges 
88 to 97 CFR-R clear or 130 to 162 |} bbe 
depending on the types of feed 

Description In alkylation units, the 

liquid feed is cooled to about 35 to 45 I ind 


an excess ol 


The process 1S applied to the 


gasoline 


olefinic hydrocarbons uch as 


indi 


from 


t with 
Cascade 


isobutane in the presence of sulfur 


The olefin feed is split into parallel streams and cha 


reaction zone ot the Case ade system Isobut ine-t 


refrigerant are introduced first reaction 


zones to provi 


into the 


pass in series through successive 


excess isobutane, Series flow of 


isobutane re 

lyst with parallel flow of olefin feed is a novel 
the Kellogg 
recycle stream plus the 
tacted with 
reaction 


In this manner the ¢ 
isobutane-rich refrigerant 
fraction of the olefin feed 
This arrangement create 
concentraton and a higher olefin 1 
stage than 1s possible in single Stave contactors, theret 
ing optimum conditions for maximum production of h 
ilkylate with a minimum quantity of 
Reaction products, excess isobutane, and in 
id catalyst in 
fractionation equipn for paration 
Normal butane whi 
fractionated 


Cascade reactor 
only a 
compartment 


Dutane isobutane 


isobutane 1 


the feed are separated from the ae 
ind charged to 1! 
ycle not take pa 
then 
heavy polymers 
ilkylate in the rerun tower 
first zone of the 

drawn to product 


\ ipor fre 


butane res 


reaction s 


fron e alkylate prod 
produced ire separated Ire 
isobutane recycle 


reaction reactor, and norm 


storage 


sulting from the 


1956—P 


ssed, condensed and the 

This stream s predon 

higher than 

process. A portion is therefore d ed to ! 
for removal of from the 
Sulfuric acid catalyst is ree 

maintain 


reaction 18 Compre licpus 
reactor as refrigerant 
however, its 


propane content 


propane 
acid concentration 
portion is withdrawn 
Acidic 


moved by 


ind re pl ie 
material entrained in 


an effluent treater 


Operating Conditions | hi, 
quality ind 


yield are isobutane 
ratio, acid to olefin rat 

ire. Good dispersion of 
is extremely important 
eld of 338 1 
the above 


tration, 


end yx 
operating 
isobutane to 
trenetl ind the lowe 


octane rating of th 


TYPICAL ALKYLATION YIELD DATA 
10H 


Olefin Feed Type "eo 60% € 


H 


SF kad Point Alkylate Qualu 





Hci MAKEUP = REACTORS ED NCL RECYCLE 9 HCI STRIPPER 


- LS 


FEED VAPORIZER 
CS) STEAM | 
REACTOR GUARD | 

SECTION 


N- BUTANE FEED 


COOLING OIL PUMP HOT GAS 


EXCHANGER - Oo 120} 
wae aaa COOLER MIXER NEUTRALIZED PRODUCT 
TO FRACTIONATION 


CAUSTIC WASH 


ISOBUTANE 


t, 


Se | ~~ {©} GausTiC CIRCULATING 


PUMP 


Butane Vapor-Phase Isomerization—steu vrveopment company 


Application (J hx process is applied to the isomerization reduce the proportion of olefins and pentanes in the charg 
of butane to isobutane tock to a low figure, since both of these produce objec 


Description (Lhe proc onsists of | in normal tionable by-products and tend to shorten the life of the 
1 ) meSS COTISE ) ASS Vv Ww hai 
catalyst 

butane vapor, at a moderate temperature, through a re- 
actor or bank of reactors pac ked with a granular catalyst 
containing aluminum chloride, Dry hydrogen chloride gas 


IS Ine orporate d with the butane vapors to act as a catalyst crating data 


Operating Conditions [hie table illustrates typical op 


promoter Ihe reactors may each consist of a. single 
catalyst bed, or may be of a heat-exchanger type with the 
catalyst plac ed in tubes surrounded by circulating cooling Plant 1 Plant 2 
liquid 
In typu al plants the hydrocarbon charge is first pulnpe d 
through a regenerative drying unit, It is then completely 
vaporized before it enters the reactors, together with a 
measured amount of hydrogen chloride recycle was. The 
reactor effluent flows to a receiver through a cooler and 
a relrige rated condenser which condenses all the butanes 
the hydrogen chloride voing into solution. A small amount 
of uncondensable gas is vented from the receiver alter 
be ne se rubbe d with product rec ye le to recovel hyvdroge n 
chloride, ‘The condensate is charged to an HCI stripping Commercial Installations Nine units as follow 


column which effects substantially complete removal of Shell Oil Company, Inc., Houston 

Phe Texas (¢ ompany, Port Arthur, Texas 

Phe Texas ¢ ompany Lockport I] 

— p ) ) h; ft th | : 

hvdroven chloride, flow from the base of the column Richficld Ol Company, Weteon, Cali 

while vapors, consisting largely of hydrogen chloride, are lide Water Associated Oil Company, Avon, Calif 


recycled to the reactors. ‘Traces of hydrogen chloride in Union Oil Company, Wilmington, Calif 


recycle hydrogen chloride gas. Butane essentially free of 


Sinclair Refining Company, Sinclair, Wyo 
the ISONIC Tze d product are Te moved by CAUSTIC S« rubbing Trinidad I eascholds Ltd Trinidad B W I 


The catalyst is resistant to poison but it Is necessary to Curacaosche Petroleum Ind. Mij., Curacao, N.W.1 
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HCI Recycle 
Caustic Wash 
Feed Tank 


Sand Tower 


HCI 
Stripper 
Feed 
Tank 


Pretreater 
Reactors 
Guard Chamber 


Butane 
Splitter 


nCq4 Recycle 


Catalytic lsomerization—PuHitrs PETROLEUM COMPANY 


Application——Isomerization of normal butane to produc: reactor. Make up HCl is injected 
a high-yield. high-purity isobutane 1s performed by a stream of the effluent exchanges 
vapor phase catalytic treatment of dry normal butane Yields DP ypu il proce informath 
wherein the catalyst utilized is aluminum chloride pro following tabulation 

moted with HCl Basi 100 barrels of char 
Description—-The dry normal butane feedstock is first per pa 

vaporized and superheated and then, after being mixed 


with recycle HCI vapors, is fed to a pretreater. ‘The pre Iso Deoiler 
butane Bot Vent 
he pretreater and reactor are bed type chamber Charge Yield toms Gas 


containing aluminum chloride sublimed on bauxite. ‘The Bb Bbl Bbl 8.c.f 


treated feed next passes to the reactor 


reactor effluent, consisting of isobutane, normal butane | 
and trace side reac tion product passes through a bau» 


ite-filled guard chamber and then is condensed in a 
series of effluent exchangers. Removal of trace noncon 
densables from. the liquid effluent stream is performed 
in a vent gas absorber and HCI vapor is removed by strip 


ping. HCl vapor overhead from the stripper is recycled 
to the feed pretreate! 


Ihe bottoms product from the stripper passes throug] Unit/BbI 
Isobutane 


a caustic washer and sand filter before beine ch: Produced 


Utilities: 
the fractionation section which consists of a deisobutanizer 
is 1A 
and a deoiler tower. High purity isobutane is vielded as an ¥ 
overhead product from the deisobutanizer. ‘The normal 


butane overhead product from the deoiler is recycled to Lb. 1,000 
the driers. A small quantity of pentane and heavier pro Bbl. i¢ 
duction is yielded as a bottom product of the deoiler Chemicals: Produced 
Alesis " 
ut init f 
towel! 
; ; HC} 
Addition of catalyst to the system i accomplished b Bauxite 
subliming aluminum chloride with the hot feedstock and Driocel for 
the ( austi 


depositing it on the bauxite in the pretreate r and 


her 195¢ 





ONCE THROUGH ISOMATE PROCESS 


Gos To Fuel Recycle Gos 


ABSORBER 


REACTOR 


HCI 


) HEATER 


Mokeup A ly 
Cotalyst Slurry 


Mokeup 
WC/ 


SETTLER 


HCI STRIPPER 


Isomate—stanparp ol COMPANY (INDIANA) 


Application The Isomate proce Increase the octane 
number of light virgin naphtha by isomerizing low-octane 
parathin to high octane bran hed ISOTne| Lhe process 
complements catalytic reforming by upgrading C, and C, 
fractions which are difficult to reform 
Charge I hie proc is ¢ pecially uited to processing 
hexanes and mixed pentane hexane feed 
Product Phe octane number of Isomate product ce 
pends on whether once-through or recycle operation i: 
employed. Leaded, Research octane numbers ranging 
from 95 to 106 (G.M. Extension Scale) are obtained, The 
product is an excellent blending stock because Research 
octane numbers correspond closely with motor and road 
rating 
Description the process may be designed for once 
through operation shown to the left of the vertical 
broken line) or product fractionation with recycle may 
he added il even higher octane number products are re 
quired, ‘The catalyst is an aluminum chloride-hydrocarbon 
complex promoted with anhydrous hydrogen chloride 
Hilydrogen gas 1s supplied to the reaction zone to uppres 
cracking and disproporuionation and to maintain catalyst 
activity 

Dry feed, after picking up HCl gas in an absorber, is mixed 
with hydrogen and is introduced near the bottom of a tower 
reactor, Catalyst is added separately, Isomerization take place 
in the liqnuid phase Product goes overhead to a settler where 
hydrogen and some HCl are flashed and any entrained catalyst 

eparated I he product is then stripped of H¢ l, cooled, washed 
ind stabilized. Gases from the settler and from the stripper are 
returned to the ibsorber for HCl recovery In once-through 
operation, the stabilized produt is blended directly into gasoline 

If product having a leaded, octane number above about 97 is 


Isomerization 


desired, the 
high-octane 


the lowe! octane 


recycled for 


Operating Conditions 


temperatures of about 240 


tabilize 


neohex 


further 


G- 


| 


STABILIZER 


d Ison 


Product 


Pentones 
4 | Neohexsone 


ite product 


PRODUGF SPLITTER 


is Iractio 


Recycle 


CCT At 
| SRACTIONA JON SYSTEM 


To 


/somate Process 


Me thy! 
Pentones 

Norma/ 

tlexones 


nated to s¢ parate 


ane, disopropyl and pentanes as overhead 


bottoms 


ire rerun 


isomerization 


total reaction pressure of 


Yields [sormate yie 


feeds, proc 


Commercial 
process was 
isoline ble 


experience, 


ed both 
ire shown in the 


The Isomate 
50 F. Hyd 


wrogen 1s 


in a sep 


, 
Process 


ibout 700-800 psi 


lds fron hexane 


Installations 


used | 
nding 
the pre 


the production of 


rasoline pro 


luction 


n two 
stocks 


cess 18 


in once-through 


accompanying table 


During We 
commercial 
Based on 


now being 


high-octane " light 


ind mixed 


rid W il 


plant $s to 


this com 
improved 
blending 


il te towe 


employ 
idde ad to ¢ 
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II, 
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rier O} 


ind ad ipted to 


stocks for 


ISOMATE FEED AND PRODUCT INSPECTIONS 
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HCI MAKE UP HC! STRIPPER 
| __@ ___co.ywn 


>- - 
t *-H, RECYCLE 
| | bHg MAKEUP 


| 


CATALYST SCRUBBER CATALYST REMOVAL 
COLUMN, | | COLUMN 


CONTACTOR 


(140) 
(SOBUTANE 
CAUSTIC eo 
WASH /} 1000! 


TO ALKYLATION 
AND UTILITY PUMP : = me = OR ISOPENTANE 
SEPARATION 


PUMP 


Liquid-Phase lsomerization—sHe DEVELOPMENT COMPANY 


Application Phe process 1s applied to the 1omerization and 95 to 60 percent for pentane, Alter pha 
of butane and pentane from the catalyst in the baffled upper ettline section of 
Description Che normal liquid parafhy butane or pen the contactor, the isomerizate flows to the « lyst-removal 
tance is charged continuously at essentially atmospheri column for separation of dissolved cat 
temperature through one of two feed dryers (used alter fractionation, ‘Thi 

nately and regenerated periodically through a heater the contactor the 


eparation 


aly ) i inple 
recovered catal tj pumped back 1 
sBoOmMmerizate ] taken ¢ erhead con 
where the temperature 1s raised to about 180 I thence densed, and pumped to the HC] tripper where the acid 


through a packed catalyst-scrubber column and into the as is removed and recycled to th ontactor. The iso 


contactor. A liquid-liquid extraction of a small side-stream merizate, thus essentially freed of HCl, is given a caustic 


of the contactor catalyst with the feed takes place in the wash and sent to subsequent operation 


crubber. The valuable active catalyst components pa When isomerizing n pentane, the reaction is effected in 


back to the contactor in solution while the fluid inactive the presence of a small amount of hvdrogen to uppre 


AICI.-hydrocarbon comple x, which forms as a con equence di proportionation reaction The bulk of the hydrogen j 
of the small amount of side reactions, runs to the bottom recycled from the top of the catalyst column accumulator 


of the column and is period illy drained off however, some passes in solution to the HCI] stripper and 
The contactor is a vertical autoclave equipped with a is recycled with the HC] 

mixing device to provide intimate contacting of catalyst The small amount of uncondensable gas that is formec 

and hydrocarbon. A relatively short residence time, of the is vented from the accumulator through a scrubber 

order of 10 to 15 minutes, in the contactor is sufficient to Operating Conditions See Vable | 

achieve a high conversion: 45 percent or better for butane Vields See Tables 2 and 


i Six installation 
vanes 1 eden Gestion Commercial Installations j nstallation 


TABLE 2 TABLE 3 
Average Yield Data from Butane Average Yield Data from Pentane 


Process Conditions Butane Pentane 


Single Pas heed 


Component, Volume Percent on somerinate Component, Volume Vercent tock 





Isopentane 
Product 


- 


Deisopentonizer 


Ca-Ce 
Splitter 


eactor 


—~Vent Gas 


: aeiee 
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Isohexagne 
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Deisohexanizer 


Cc Penex 
/ Reactor 


Vent Gos- 


ab Ld ee 


Penex—vNiversat oi PRODUCTS COMPANY 


Application Penex is a newly announced proces lor to best suit the needs of the individual refinery. These includ: 


; but are not limited t the following 
Hnproving the octane rating of pentane and hexane trac o wage ie oe 


For instance, Penex processing of hexanes may be operated 


tions from refinery naphthas and natural gasolines by once-through as shown in the flowsheet, the reactor effluent being 
isomerization over a platinum containing catalyst in the directly added to the deisohexanizer overhead to make a mixed 
product. Alternatively, the reactor effluent may be recycled to 
the deisohexanizer in order to return the unreacted, low-octan 
hexanes to the reactor. Still another variation is to return onl 
a part of the reactor effluent to the hexane splitter, adding th 
essentially of fresh n-pentane from the pentane splitter rest directly to the splitter overhead 


presence of hydrogen 


Charge —-IThe charge to pentane isomerization consists 


The charge to hexane isomerization consists of n-hexane No provisions for regeneration of the catalyst are required 
ind higher boiling isomers This feature not only reduces the original investment but greatly 
simplifies the operation and subsequent maintenance. Corrosion 
Description A flow diagram for the Penex processing of a ¢ resistant construction is not required. Neither catalyst nor re 
mixture is shown. The charge is first split into an 82 to 120 I action products are corrosive. Moreover, the non-regenerativ 
é ‘ oO an ‘ 
C. tract ; 190 ¢ et ta , nature of the process eliminates cyclical swings in temperature 
action ane a d Oo em ON a Cu ose iration 15 
: I “ P : and composition of the atmospheres in contact with the reaction 
achieves Fach of these cuts is again fractionated, the high section characteristic of processes requiring regeneration 
octane low boiling fraction containing isopentane, or hexane 
isomers, as the case may be, being removed as overhead product Vields—High yields are characteristic of the Penex Process in 
In the Penex processing of pentanes, the n-pentane fraction either pentane or hexane isomerization. Typical yields from pilot 
plant data are shown below 
is mixed with hydrogen, heated, and charged to the reaction 


chamber. Since the overall heat of reaction is low, neither multi 


ple bed reactors nor inter-bed heating is required. Hydrogen is 
Pentane Once-Thr h 
not consumed or produced in the reaction in a significant quan Naot ie enh Heals 
tity and, when required, may be furnished from a Platforming 
keed Feed 
unit or other source of supply The reaction is considered mild Mixed lsopentane Mixed Reactor Isohexane 
( C 


in severity Product Effluent Product 


The effluent is cooled, separated from the off-gas, and returned Yields, \ eae Percent of Feed 100.0 ) 100.0 545 


to the deisopentanizer for recovery of the isopentane produced Octane Rating , = 
Unreacted n-pentane is recycled to the reactor in the deiso aye “TEI 68 ( 0 
pentanizer bottoms. The vent gas may be sent to gas recovery, Reid Vapor Pre 
burned as fuel was, or recycled 
lsomerizing n-hexane using the Penex Process is basically ; (renga rane — 
1 ’ 1 Bf 


similar to the operation previously described for pentanes. It is 
highly flexible in that several alternative operations are available Referonce —Prtrroieum Reiner, vol 3° 
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HYDROGEN BLEED 


any 
ox} 


C4 @ LIGHTER 


RECYCLE PARAFFINS 


Pentafining— te atiantic REFINING COMPANY 


Application— Atlantic 


rating of low-boiling normal paraffins by selective iso 


Pentafining increases the octane 


merization. The catalyst promotes chemical equilibrium 
with insignificant losses to butane and lighter 
Charge 


hexane, or heptane. All three may be isomerized together 


Feed stocks should be rich in normal pentane 


but highest once-through conversions are obtained with a 


separate reaction section for each 


Product 
before inclusion in finished gasoline 


Ihe reaction product requires only de-gassin; 
No rerunning, sweet 


ening, or other treatment 1s re quired 


Description The flow diagram illustrates 


a mixture of pentane, 


operation on 
hexane, or heptane paraffins. ‘The 
normal paraffin is first separated from its isomers in a 
conventional fractionating tower. The bottoms product 
rich in normal paraffin, is charged to the Pentafines 

The normal paraffin is mixed with hydrogen recycle 
and heated to reaction tempera 
ture in a furnace. The mixture is then passed downward 


preheated in exchange, 


through a single fixed bed of catalyst. wherein the tem 
perature rises slightly. The reactor effluent is then cooled 
by exchange with the feed and condensed in a wate 
cooler. The liquid separates from the recycle gas in a 
flash drum and then passes under level control to a 
simple degasser tower for removal of butanes and lighter 
The gas from the flash drum is recycled 
After degassing, the equilibrium mixture 


her, 1956—PETROLEUM REFI 


the splittes for separation of isoparattin A small amount 
of hydrogen must be continuously added to hydrogenat 
the products of cracking and sustain pressure 

Ihe catalyst is regenerated after long periods of opera 
tion with a dilute mixture of air and steam. Sulfur in the 
feed is handled by caustic washing to remove low-boilin 
mercaptans and hydrogen sulfide or by a conventional 


alnine scrubber on the recycle as 


Operating Conditions Keactor temperature is 800-900 
I and operating pressure Is in the range of 300 to 700 
psig 


Yields pical once-through yield ire illustrated b 
hie plot of bu 
tane and lighter 
percent iso 
ventane in the 
reactor effluent 
L ltimate yield 
ol 95 percent 
pentane 
99 olume per 
cent of the fresh 
charge to the 
plitter 
Reference 
PETROLEUM 
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California Polymerization—caurornia RESEARCH CORPORATION 


to produce high 
9\ 


Application 


octane polymer gasoline from olefins, Or 


Lhe process 1S used l 
to produce 


cumene from benzene and propylene 


Charge 


ble to total gas feed such as is obtained from cracking o1 


The motor polymer process is equally applica- 
| | P} 


reforming plants or to a liquid stream containing pro 
pene or butenes, or mixtures of both. The cumene proc- 
‘ss uses benzene and a gas or liquid stream containing 
propane and propene In all cases, the feed is caustic 
washed for the removal of H,S and mercaptans and 


water washed for removal of nitrogen compounds 


Product The F-1 clear octane rating ol the polymers 1S 
in the range of 95 to 99, the F-2 clear in the range of 80 


to 85, and blending values in the order of 115 to 120 


Description. In the reaction section, part of the fresh 
feed, either liquid or vapor, is preheated to about 300 F 
by exchange with reaction mix coming from the reactor 
and is introduced into the top of the reactor. Polymeri 
zation of olefins is highly exothermic; and the tempera 
ture is limited to a maximum of 375 F. by the introduc 
tion of the balance of the cold feed through quench 
points appropriately located in the reactor. Reaction mix 
from the bottom of the reactor flows through a small 
vessel packed with limestone for removal of traces of acid 
exchanges with the top reactor feed, then flows to the 
product recovery section 


lo prepare the catalyst, fine mesh quarts is supported on larger 


258 Polymerization 


size quarts in the reactor. The reactor is filled with phosphori 
acid and the excess drained off. A thin film of phosphoric acid 
remains on the quarts surface. To regenerate, the reactor is 
washed with water, steamed, and dried. After filling with phos 
phoric acid and draining off the excess acid, the reactor is then 
ready to go back on stream. This procedure can be completed in 
about 30 hours. In liquid feed operation, a catalyst life of at least 


100 gallons of polymer per pound of phosphoric acid is obtained 


Operating Conditions The motor polymer process is carried out 
between 300 and 375 F. and at pressures from 150 to 600 pounds 
When the feed contains very high concentrations of olefins, a 
diluent 
sufficient heat capacity to absorb the heat of reaction 


Yields 


tained. The table shows typical product properties 


usually stabilizer overhead liquid) is added to provide 


Conversions of 90 to 95 percent of the olefins are ob 


Butene 
Polymer 


Propene 
Polymer 


(sravit \PI Y 4 
Reid Vapor Pre 
Octane Number 

Fl Clear 

I ' 1 TEI 

b.2 Clear 

K.2 LEI 
ASTM Distillation, F 
IBP 


0 Per 
K) Percent 
GO Percent 


Deb " ed 
Debuta ed 

Commercial Installations | he first unit was built in 1937. There 
are now 37 units in operation throughout the world. The process 
is also licensed by Hydrocarbon Research Incorporated 


Reference 
1952 
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“= to eS 


CAT POLY 
REACTORS 


FEED PREPARATION 
- t SULFUR REMOVAL 
EQUIPMENT 


ZER DEGUTANIZER 


REFLUK COND 
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Polyco Catalytic Polymerization—t« m. w. Ke.Locc company 


Application The process is applied for chemically unit 
ing propylenes and butylenes over a catalyst to produce a 
high-octane gasoline component 


Charge 


C, hydrocarbons from a gas-recovery system provides a 


The olefin-containing liquid stream of C, and 


typical feedstock for this process 


Description— The feed is first treated to remove hydro 
gen sulfide and then washed with caustic to remove met 
captan sulfur. It is then heated to 300-400 F. and intro 
duced into the reactor, which is-kept at about 900 psig 
to maintain the material in the dense phase Processing 
conditions may be altered depending on type of operation 
desired 


As the hydrocarbons pass through the reactor the ole- 
fins combine to form the palymers. The reaction is exo 
thermic and the heat of reaction must be removed to 
provide control of catalyst temperature and to prevent 
the formation of heavy polymers The reactor is essentially 
a heat exchanger with the catalyst in the tubes and a 
coolant in the she I] The coolant is usually boiling water 
but can be circulating gas oil Automatic control of reaction 
temperature is obtained by regulation of steam pressure or rate 
oil circulation. Chamber type reactors are also used, the catalyst 
being supported on screens in a vertical chamber. In this type of 
reactor heat of reaction is removed by recycline a stream of 
liquid hydrocarbons from the depropanizer or stabilizer 

Reactor effluent is heat exchanged with incoming feed and 
proceeds to a stabilizer, or a fractionation system as illustrated, 
which produces high-octane polymer gasoline, ind also streams 
of hich purity propane and butane suitable for LPG tiles 


1956—P 


Operating Conditions There are three principal types of oper 
ation, depe nding on the feedstock 

®@ Codimer Operation, which applies to hydrocarbon feed 
stocks consisting essentially of C,’s. The operation usually is cas 
ried out at temperatures in the order of 300 1 Lhe product, 
called codimer, is unsaturated, but when hydrogenated has a 
clear ASTM octane number on the order of 95 and is, therefore 
i very acceptable component for aviation 

@® Mixed C,-C, Operation, which charge 
ene and buty!lenes This feedstock is 


rasoline 

mixtures of propyl 
usually polymer zed at ap 
proximately 375-400 1} The pol mer is unsaturated and has a 
clear octane ot ibout H4 ¢ FR M ind %6-9H ¢ rR Kk Its blending 
value, however, is considerabl over 100 by either ratu method 
0 long as the percentage in the blend does not exceed 10 or 15 
percent 

® Propylene Operation, which applies to polymerization 
propylene for motor fuels or production of tetramer, The opera 
tion is carried out at temperatures of approximate! 50-425 | 
ind a pressure of about 700 psig. Conversions run approximate! 
BO percent with product octanes of 40 ASTM motor and 9 
CFRR (clear Tetramers production from propylene is accon 
plished b recycling light pol mer 

Ihe polyco catalyst is based ipon copper p rophosphate It 
has a normal life of 100-200 gallons of polymer per pound of 
catalyst 


Vields The table below furnishes 


of operation 


Mined Cy-€ 


Operation 


Codimer Propylene 


Operation Operation 





Deproponizer 


Catalyst Chamber 


Cg Quench 
Cy Recycle 


Debutanizer 


% 


Polymer 
Gasoline 
To Storage— 


Butane To 
Storage— 


Propane To 
Storage 


Solid Phosphoric Acid Condensation—vniversat on propucts company 


Application [| hi converting 
propylene and butylenes to high octane gasoline blending agents 
to polymerize pure propylene, or butylenes, 
cal polymers; and to alkylate C,-¢ 
carbons in petrochemical syntheses 
ProductsSeclective polymerization of butylenes yield a “‘codimer 
product which after hydrogenating, tests up to 95 Research 
and to an I 


Condensation Process is used for 


into valuable chemi 
, olefins with aromatic hydro 


octane number, clear 
leaded 
I he properties 


t performance number of 165, 


of products from other operations of this pro 
ess are shown in the following table, They include the polymeri 
vation ol propylenes to produce a full boiling motor polymer and 
to produce tetramer, the polymerization of a refinery mixture of 
propylene and butane-butylenes, and the alkylation of propylene 
with benzene to yield cumene. The process is not limited to these 
compounds, howevet! 
Description The process consists of bringing the olefin-containing 
feed stream in contact with the catalyst, when polymerization 
reactions are desired, at temperatures ranging from 350 to 435 I 
and pressures from 400 to 1200 psig. Alkylation conditions range 
in temperatures from 400 to 550 F. and pressures from 400 to 
900 psi 

The catalyst is UOP Solid Phosphoric Acid 
material is a pelletized and 


This highly active 
ileined mixture of phosphoric acid 
with kiesel@uht The reaction is exothermic but adiabatic cond! 
tions must be maintained for optimum yields of desired products 
ind good catalyst life 

Iwo types ol reactors are in-use l the 
which the 
jackets for 
used chamber type 


tubular type in 
catalyst is packed into tubes surrounded by 
temperature 


water 


control, and the more commonly 


wherein the catalyst is divided into beds 
between which a quench of cold reactor effluent is used to help 
maintain temperature, while a recycle of essentially paraffin 
hydrocarbons is injected into the feed as a diluent for the same 
purpose 

The ftlowsheet shows the 


arrangemen equipment for the 
polymerization ol propylene or butyl ind their mixtures to 


motor polymers. When char 


200 Polymerization 


produce ropane propylene to 


make a motor polymer the 
synthesis of tetramer (Cy 
olefins 


debutanizer is not required. The 
olefins with a minor amount of ( 
requires slight operating modifications and an additional 
fractionator as a re-run column 

The alkylation of olefins with 
equipment as in the 
cations to flow 
Yields Moto: polymer made from C,-C, olefins is recovered in 
yields normally corresponding to 90-97 wt.-% Propy] 
from 1 to 25 liquid volums 
production of tetramer from 
propylene. The cumene yield is approximately 96 vol.-% of the 
propylene-benzene feed 

Properties of these 
table 


iromatics requires the same 
production of tetramer with slight modifi 


on charge 
ene motor polymer yields vary 


percent of total polymer in. the 


products are shown in the 


PROPERTIES OF PRODUCTS 


(is Motor ( ‘ 
Polymer Polymer fetramer Cumene 
14 ’ 
5 6 


A.S.T.M 
Aromati« 
A.S.1.M. Engler Dist Dist 
Init I 

10 px 

0 per 


50 percent 


iD 
Reference —Egloff, G., and Jones, E. K New 
Developments 
facture,” Pros 
Carlo 


. and Ady 
in lTetramer, Cumene and Motor Polymer Manu 
eedinges Fourth World Petroleun 
Colombo, Publisher, Rome, Vol, 4, pp 


ince 
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Solvent Refining 


PETROLEUM REFINER 


SOLVENT REFINING methods are used primarily Dewaxing— The waxes in lube oil stocks are separated 
to extract (and dewax) lube oil fractions and to prepare to produce finished lubricants with low pour points and 
feed stocks for catalytic cracking. By this method, hydro- also to recover wax either as a salable product or as 
carbon mixtures are separated on the basis of then rela- stock for further processing lhe waxes occur through 
tive solubilities. Aromatic compounds, naphthenic com- the entire boiling range of lube oil stocks so that separa 
pounds and paraffinic compounds can be segregated tion by distillation is not possible. Solvent dewaxing 1s 
without regard to volatility or the possibility of thermal favored over the older methods of “cold settling’; chill 
decomposition (which often makes distillation of heavy ing. crystallization and filtration; or refrigeration and 
oils difficult). The processes are physical in nature, the centrifugal separation. The solvent is used in such 
chemical character of the various hydrocarbons remain- amounts as to insure a wax crystal structure and liquid 


ing unchanged. viscosity most suitable for filtration 


) en ‘ ‘ S ts s \ tl yl 
Lube Oils In lubric ant manufacturing the good prop- Processes differ m uinly in the olven used {i 1 


= ethyl-ketone and benzol, methyl-butyl-ketone, benzene 
erties of paraffinic materials are sought. By the modern 


. , sulfur dioxide, chlorinated solvents, or propane, In_ the 
solvent refining processes, oils of any desired quality can 


. case olf propane, no external retrigeration is necessary 
be produced uniformly from a wide variety of crude oils ‘ane 2 


with the percentage yield being the principal variable as evaporation of the propane chills the oil to the wax 


The deve lopment of solvent processt has t i large crystallization point Newest trend in dewaxing is the use 
od - ; - ) ~ 7 | as O « < ve 

of urea in extractive crystallization as developed by 
Standard Oil (Indiana). With this proc no retrigera 


tion is required PETROLEUM REFINER, August, p 182 


extent eliminated the sharp distinctions once made be- 
tween different crude oils on the basis of their suitability 
for lubricating oil manufacture, Now crude oils are 


evaluated more nearly on the amount of lubricating oil 

; Deasphalting Low carbon residue is desirable in 
of specified quality which they will yield. The solvent 
. feed stocks charged to catalyti cracking unit Here 
method represents quite an advance over sulfuric acid 
treatment which was expensive and gave poor yields solvent refining competes with other feed preparation 


For extracting aromatics (low viscosity index constitu- processes such as vacuum distillation. visbreaking. col 


ents) from lube oil fractions, a single, mixed or double ing, ete Advantage of solvent refining is that it avoids 


solvents can be used, Whatever the solvent. the extrac high temperature that lead to thermal decomposition of 


tion step generally is performed countercurrently in a the feed stock. Here again processes differ b the solvent 
packed tower. This step requires only a small part of the used: Propane, furfural, and alcohol 
equipment as the difficult steps are in purification of Solvent refining also has been applied (usually sulfur 
lube oil and recovery of the solvent. Thus, the steps ; 
. dioxide to the extraction of aromats ind sulfur from 
would be: Extraction with solvent, separation of bull — 
gasoline, kerosine and diesel oil 
of solvent from oil, purification of oil, and purification 


of solvent Biggest recent use of solvent refining is in catalytic 
‘ ‘ ad i | oO ext i ny ( 
Processes differ primarily in the solvent used reforming, where it is desired 1 sat roma 


Duo-Sol phi nol, nitrobenzene, Chlorex, and liquid sulfur that the straight-chain paraffin 


Furfural 
from the reformate ma 
dioxide, Duo-Sol, a double solvent. is a mixture of two be recycled. This is exemplified in the Rexforming prov 
immiscible solvents so that one solvent preferentially di ess (p 225) and Iso-Plus Houdriforming Proce p 221 
solves paraffins and the other, naphtheni s and aromatics REFERENCES 
t kK and 


New trend in extraction is the use of a rotating dis h 
Company 


contactor for the extraction step 


it Refining TROLEUS eet 7 eptember, 1944 


Flow Diagram Symbols Used In This Issue... 
> — € Barrels Per Day [—/- Standard Cubic Feet Per Day 
> —_)Gallons Per Minute ©C— Pressure, Pounds Per Sq. inch 


C(—)> Pounds Per Hour f[—* Pressure, MM. HG Absolute 
C— )}Mols Per Hour [_— _ }Temperature,Degrees Fahr. 





exTaactor ovettes 
narrate 


Duo-Sol—muiwuite COMPANY, INC. 


Application Lhe process 1s applied for the extraction ol 
high viscosity index, light color, low carbon residue lubri 
cants from any residual or distillate base stock 


Description [he Duo-Sol process of solvent extraction 
is exclusive in its application of two solvents acting simul 
taneously and countercurrently on a charge stock intro 
duced in the center of the extraction system For maxi 
mum extraction efliciency, the countercurrent extraction 
is Carried on in seven sé parate stages identified as E-1 to 
E-7 on the flow diagram. The solvents employed both of 
which are frequently refinery by products are propane 
which has affinity for raflinate and Selecto (a blend of 
cresol and phenol) which preferentially dissolves asphalts 
and undesirable aromatics, naphthenes and color bodies 
In operation the propane Is charged into the E-1 end of 
the extraction system and Selecto into the E-7 end. In 
each extractor, the propane raffinate leaves the top of the 
extractor vessel and passes to the next higher numbered 
stage, while the Selecto-extract is withdrawn from. the 
bottom of each stave and pumped to the next lower num- 
bered stage, Charge stock is generally admitted into E-3 
together with raffinate phase from E-2 and extract phase 
from E-4, Raffinate progressing from E-3 to E-7 is treated 
in each stage with less diluted, more effective Selecto and 
extract from E-3 is stripped of all desirable constituents 
by propane in stages E-2 and E-1 

Che solvents propane and Selecto are removed from 
the extract and raffinate layers by distillation in raffinate 
and extract evaporators P-1--P-2 and N-1——N-2, which 


Solvent Refining 


— 


exTeact 


consist ol a uppel ection tor higher pressure propane 


evaporation and a lower section of the same ve 


of Selecto are removed by a steam stripping in 


ssel for 


evaporation ol Selecto at low pressure The final 


tract 


towel! 


P-3, P-4, N-3. and N-4, This steam is removed from the 


distillation system as a constant boiling mixture 


at the 


top of tower W-] After condensation and decantation the water 


containing Selecto is pumped to the propane charge tan} 


to re 


duce the Selecto content to approximately two percent; from 
here it flows to tower W-4. Steam overhead of W-4 containing 


Selecto is employed for vacuum jets while the steam 
from the steam drum K-19), essentially Selecto-free 


ployed after superheating for the final steam str pping 


vacuum towers P-4 and N-4 


Yields I'ypical extraction results are tabulated below 
I 


hast San Van 

Texas Joaquin East Zandt 
Loutsiana Long Texas Long 
Residuum Residuum Distillate Residuum 


Charge Stock 
Gir. (ASTM 
Vis. @ 210° I 
VGA 
Flash ("1 

Raffinate Dewaxed 
Gir, (A \ 


} I 


( r (ASTM 

Conradson Car 
Duo-Sel Yield 

Percent \ 
Extract 


pecific Gra 


Commercial Installations Nineteen 


obtained 


I 


th 


Iraq 
Long 
Residuum 





Treating 
Tower 


Charge 


Extract 
Str pper 
Lt. Oil Tc 


nkoge 


Water 
Wash 
| wer 


Furfural Extraction of Gas Oilg—texaco pvevetopment corPorATION 


Application——The process is employed for the solvent 
extraction of diesel fuel oils, burning oils and cracking 
Stan ks to remove materials having low cetane number as 
well as such undesirable materials as unstable acidic, 


sulfur, organo-metallic and nitrogen compounds 


Product 


number and show a marked degree of improvement in 


The resultant treated oils have a higher cetane 


engine cleanliness, improved burning qualities and greatly 
reduced sulfur, nitrogen and metals content 

Description 
is an outgrowth of the Furfural Refining process which 


This process for the extraction of gas oils 
is widely used for refining lubricating oils 

The extraction temperatures and furfural treating ratios 
for gas oils are generally lower than when refining lubri 
cating oil stocks. The principal difference between these 
two processes, however lies in the eqQuipiie nt lor the ret 
covery of furfural from the raffinate and extract solutions 

Following an azeotropil distillation, solvent-free rafh 
nate and extract streams are taken from the base of the 
respective strippers, while the overhead vapors from these 
columns COM prising an azeotropK mixture of oil wate! 
and furfural are condensed and conducted to a decanter 
lhree liquid phases form in this decanting type of accu 
pre sent in 
The heaviest phase is predominantly 


mulator and all three of the components are 


each phase furfural 


which is returned to the solvent circulating system. ‘The 


intermediate which 1 


charged to the water removal equipment from which sol 


phase 1S predominant! wate! 


vent-free water is withdrawn. ‘The overhead vapors are 


returned to the system for furthes separation and recoy 
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ery of the oil and furfural. The lightest or oil-rich phase 
is pumped to a tower in which the furfural is extracted 
from the oil with water. The percentage of light oil to be 
recovered in this way is de pe ndent upon the initial boiling 
point ol the vas oil charging stock varying trom a neg 
ligible pe rcentage for a stock with an initial boiling point 
of 500 F 


stock having an initial boiling point as low a 


or higher to about ) pe reent whe rn proces mv a 
120 | 
Compensation can readily be made to permit the use of 


percentage ol oil and wate 


furfural containing a small 


his process 18 characterized by low olvent require 
}) 


ments which range from 25 percent of the charge oil when 


extracting a cycle gas oil stock for re-charging to a cat: 


lytic cracking unit to about 40 percent for a catalytic ga 


oil stock extracted for the production of high quality 


diesel fuel or furnace oils and to about BO percent vhen 


processing virgin gas oi toch for the production of 


fuels, burning oils or cracking stoch 


Vields——IThe yield of pro 
nature of the charge stock d the degree of qualit mpre 

ment desired. For example when extractin i rgin was oil 
derived from West Texas crude nate eld of & 


the sulfur content was red | " 12 te 


dependent pon the 


percent 
I U.49 percent, while 
the cetane number was ) to 627.9. § larl 
the extraction ol a catal c cy gas ou trom 

oil, the sulfur content w 

the cetane number inci 


ield of 78.9 percent 
Commercial installations 


Reference Pereotrium Kes 


1950 
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Furfural Refining—txaco DEVELOPMENT CORPORATION 


Application Lhe process | 


sirable compone nts from petrol um lubricating oil stocks 


employed to extract unde 


in order to produce oils of high quality 


Product 


iunproved temperature 


The raffinate or refined oil product has gre atly 
viscosity characteristics and con 
tains all the desirable lubricating oil components present 
in the charge stock 


Description In operation, the untreated oil is intro- 
duced into a continuous counter-current extractor at some 
The tem- 
perature of the furfural which enters near the top of the 
extractor depends largely upon the miscibility relation 


midpoint and at a predetermined temperature 


ship between the furfural and the oil being refined. A 
substantial temperature gradient is maintained between 
the top and bottom of the tower by indirect, external 


water coolers. Extraction generally 1s accomplished by 
passing the furfural in dispersed phase downward ove 
raschig ring nests through the prevailing oil phase 

The extraction efficiency can be maintained at a high 
level by the controlled recirculation of the material ex- 
tracted. The recirculated extract serves to enrich the fur 
fural phase with the more soluble material and thus to 
displace from solution the last remaining traces of cycle 
oil which joins the rising oil phase being refined 

The furfural refining unit represented in the accom 
panying flow diagram comprises an ¢ xtractuion or treating 
section, sections for the recovery of furfural from the re- 
fined oil and extract solutions respectively, water removal 
facilities, process surve tanks and purnping equipment 


4 Solvent Refining 


Jecause of its stability over a wide range ol operaung 
conditions, furfural lends itself to a variety of methods 
ol recovery 

Furfural has a high solvent power for those component 
of petroleum which are relatively unstable to oxygen as 
we ll as othe undesirable materials Inn luding color bod 5 
resins, Carbon-forming constituents and sulfur compounds 


Yields The operating 


yields of raffinate obtained depend upon the nature of the 


conditions employed and_ the 


charge stock and the degree of refining desired. Data of 
just a few of the many stocks typical of those processed 
for lubricating oil production are shown below 


Commercial Installations Fifty units. In addition 
units are under construction or being designed 


Reference—Jndusitrial and Engineering Chemistry, vol 40, ne 
p 220 Feb, 1948 


Crude Source East Texas Last Texas Oklahoma City 
Intermediate 
Viscosity 


Distillate 


Light Deasphalted 
Grade Neutral Bright Stock 
Distillate Residuum 


Physical Characteristics Charge Oil 
Ciravit API 
V isco 
Carbon Re 
Raffinate 
(Crravit Al 
scomt 
Carbon Re j 
eld, percent t 
Dewaxed Raffinate 
Gravity, “API 
V wweosity U/2 
Viscosity Index 
Pour Point, “1 
Extract Gravity, API 





RAF FINATE 
FURNACE 


Phenol Extraction— te ™. w. KELLOGG compaNy 


Application 


tion for improving the viscosity index, color and oxidation 


Che process utilizes liquid-liquid extrac 
resistance, and for reducing the carbon and sludge-form- 
ing tendencies of lubricating oils 

Description ——In this feed 


through a phenol absorber tower to recover th 


first 
small 


amount of phenol from steam being discharged from the 


process the stock flows 


plant The feed is pumped from the absorber to the cen 


trifugal extractor. Raffinate phase leaves the centrifugal 
extractor and, after heating. is flashed into the « 


the Phenol 


and storage 


Vaporator 
this 
ratli- 


steam 


section of raflinate tower from 


whi h it 1s 


Vapo! 


section flows to 


a condenser tank 


nate oil flows down to a section in 


stripped free of solvent and withdrawn as bottoms to 
storage. Steam and solvent vapors flow from the stripping 
section to vacuum equipment 


he 


pumped through heat exchange to 


extract phase from the centrnfugal extractor 1 


enter a drying tower 


in which all water is removed as a phenol-water azeo 


trope. This vapor is condensed and enters the phenolic 


water drum, Dry extract solution is pumped from. the 


bottom of the phenol tower to a top evaporator se tion 


[he 


ing extract solution 1s pumped from the evaporator sec 


in which a portion of the phenol is flashed remain- 


1956 


PETROLEUM Kk 


tion through a furnace coil 


evaporator section to a steam 


traces of solvent are removed and t 


Yields 


and product inspection for several 


Deasphalted 
bast Texas 
Residue 


tp } 4 ’ m 
Treating Temperatur } 
Kaffinate Yield—\ me | 
Inspections-Untreated Oil 
Gr API 


@ OF 


Dewaxed (Zero I 
Raffinate Inspections 
Gravity" API 


Commercial Installations | hier: 


foreign and domestic unit 


truction 


! 
Extr wt ol 


trippe rin 


I he accompanying table illustrate typica 


fle ws 


which ihe la 


from the 


hen to torave 


yield 
tock 


Deasphalted 
Van /andt 
Kesidue 


West Ldmond 
SAE 40 Steck 


‘ 


in opel ition 





Compressor 


Condenser 
Steam 


Propane 
Storage 


Reduced Crude 


Jet Cordenser 
And Trap 


Water 


Strippers 


Propane 
Evaporators 


Deasphalted 
Oj 
Flash 
Drum 


Furnace 


Propane Deasphalting—t« ™. w. Keoce company 


Application 


tion process used to segregate viscous petrole um fractions 


Propane Deasphalting is a solvent extrac- 


for finishing into cylinder stocks, bright stocks, and avia 
tion lubes. On Pennsylvania cylinder stocks the same pro 

ess, Called Propane Deresining, is used to improve the color 
and carbon residue of the deresined oil to be finished as 
bright stock 


Charge Vacuum reduced crude of appropriate length 
When produc ing a lubricant of constant vise osity, shorten- 
ing the charge stock has the effect of decreasing yield and 
unproving color and carbon residue 

Product produced from a 
reduced crude of proper length IS normally ol specifica- 


Deasphalted oil which, i 
tion color and carbon residue atter only solvent treating 
and dewaxing 


Description 
ture by exchange with exhaust steam or cooling water and 


Ihe feed is brought to extraction tempera- 
charged to the deasphalting tower, Liquid propane, intro- 
duced near the bottom of the tower, is contacted counter 
currently with the descending heavy oil, Steam coils near 
the top of the tower, by imposing a temperature gradient, 
provide reflux so as to maximize the selectivity of the 
separation 

lhe deasphalted oil solution withdrawn overhead, which 
contains most of the propane, is heated under pressure to 
( Vaporate the solvent, the heat being obtained largely from 
exhaust steam The last traces olf propane are r moved by 
direct contact with steam at low pressure in the de- 
asphalted oil stripper. 


Drie solvent Refining 


The asphalt solution from the bottom of the de asphalt 
ing tower is heated in a furnace, following which propane 
vapors are separated in a pressure flash drum, The final 
stripping is accomplished at low pressure as with de- 
asphalted oil 

Operating conditions in the deasphalting tower depend upon 
the length of the charge stock, desired viscosity of deasphalted 
oil and the sharpness of separation required. Normally, the top 
temperature ranges between 140 and 170 F. and the pressure 
from 400 to 550 psi Solvent/oil ratios of 5/1 to 13/1 are used 
and temperature gradients are usually between 10 and 35 1 


Yields 


lypical yields are shown in the table 


Okla Pennsyl! West 
homa Iraq Le Duc Iilinows vania Edmond 


Reduced Crude 
AP 


Gravit 
wa 


ght Percent 
Deasphalted Onl 
Yield‘ P 


Commercial Installations—— ‘| her: 
Canada and 13 foreign units 
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Decarbonizing Tower 
+ 


Propane 
; Work Drum 
a ™ 


{ 


nw 


Bi HP 
we 
il 


Steam | 


i 


FRC fi 
a 
it | 


LC 

yee, uops 

‘ 
| 4 


; 
Water FRC 


“t 


tj, 


Propane Decarbonizing—"« ™. 


Application 
trac tion process used to recover an additional fraction ol 
catalytic cracking stock from fuel residua 

Charge—— Topped or vacuum reduced crude. Decarboniz 
ing can also be used in conjunction with vis-breaking 
Product—Decarbonized and de-metallized oil and a high- 
grade, straight-run asphalt. Decarbonized oil is a premium 
catalytic cracking stock 

Description 
the feed is reduced in temperature by heat exchange and 


Propane Decarbonizing is a solvent ex- 


As shown in the accompanying flow chart 
cooling and charged to the decarbonizing tower. Liquid 
propane, introduced near the bottom of the tower 1s 
contacted counter-currently with the descending heavy 
oil, Steam coils near the top of the tower, by imposing a 
temperature gradient, provide reflux so as to maximize 
the selectivity of the separation 

The decarbonized oil solution withdrawn overhead is 
heated under pressure to evaporate solvent, most of the 
heat being obtained from exhaust steam, The last traces 
are removed by direct contact with steam at low pressure 
in the decarbonized oil stripper 

The asphalt solution from the bottom of the decarbon 
izing tower 1s heated in a furnace, following which solvent 
vapors are separated in a pressure flash drum, The final 
Stripping 18 accomplished at low pre ssure a with decal 
bonized oil 


Operating conditions 
ranges between 160 and 190 F. and the pressure from 


Normally, the top temperature 
450 to 600 psi Phe solvent ratio and temperature gradient 


September, 195¢ PETROI 


pd 


Jet 
Condenser 
And Trap 


To Sewer 
~< 


) Decarbonized 


JAsphait 
Oil Stripper 


Stripper 


o 


weds, © 


Lit a fa : 


J 4 ; 
LT. Evaporator. HT Evaporator C+ 


Flash Drum ) 


’ 
Decarbonized Asphalt 


Oil 


W. KELLOGG COMPANY 


requirement 


are determined by the selectivity 
Typical yield and product propertc 


Yields 


below are illustrative only 


Reduced Crude 
\ ne Per 


Fea Of 
Oe-free ash 
Metals, ppm 
Yanhad ul 
N x 
Iror 
Decarbomszed Oil 


(ite 


Oo-F ree 
Metals, ppm 

‘a “i u 
k 


Iror 

Asphalt 
Volume | 
Me 


Kah 
Per 


Commercial installations Ai present, five Propane 


Decarbonizing units with a total « pacity of 66,000 bar 
rels per day are in operation. Others are being engineered 


planned or Ope rated part Line 





t 


4 , 


nee { 
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Propane Dewaxing—t: ™. w. KELLoGc comPaANy 


Application 1 |i 


oil stocks, ‘These units have also been applied to the Pro- 


process 1s applied to dewaxing lube 


pane De-Oiling Process, where propane is used to remove 
oil from crude waxes produced in the dewaxing process 
Charge —-Charge oils ranging from paraffin distillates of 
70 SUS at 100 F. to eylinder stock of 250 SUS at 210 F 
viscosity have been handled 


Product 


low « loud points as well as waxes ol low oil content 


Zero or lower pour test oils with exceptionally 


Description ©)! and continuously charged 


through a heater 


warthn 


propane are 
which insures that all wax crystals are 


alter held briefly 
tank, enters one of two parallel 


dissolved charge solution, being 


the 
chillers 


in solution 


in which its temperature is reduced at a con 


trolled rate to filtering temperature by evaporation ol 


propane. During chilling, wax crystals form and remain 
propane-oil solution, The chilled slurry 


or 


suspended im the 
is charged to one filters via a 
filter feed tank. The wax cake on the 
cold propane to free it of oil, after which it is discharged 
to the wax recovery system. The filtrate, which comprises 
the of the and 
wash propane, is processed in a similar recovery system 


more continuous rotary 


filter is washed with 


wax-free oil together with most solvent 

In brief, the product recovery systems Comprise steam 
heated evaporators operated under sufficient pressure that 
the vaporized propane can be condensed for re-use with 
plant cooling water, followed by direct steam strippers 
held at atmospheric pressure. Only the traces of propane 
removed in the strippers, plus that vaporized during the 
chilling operation, require compression 


Solvent Refining 


OS 


Che simplicity and economy of the process result largely 
from the fact that a single fluid—-ordinary propane 
as solvent, as diluent, as refrigerant and 
as blanketing gas and filter blow-back. In dewaxing oils of 
varying viscosities, the only solvent adjustment required is 
the ratio of propane to oil. By merely lowering the pres 
of the ot 


solvent occurs with consequent refrigerating effect 


Serves 


in vapor form 


sure charge oil-solvent mixture evaporation 


Yields The following table 


four lubricating stocks 


gives the yields and inspections on 


Propane 
Deasphalted 
Phenol 
Treated 
15 Percent 
E. Texas I 
Reduced 


Crude 


Propane 
Deasphalted 
Phenol 


Propane 
Deasphalted 
Phenol 
Treated Treated 
Edmond = Okla. City 
70 Stock SAE 40 Stock 


Phenol 
Treated 
I eias 
Heavy Ww 
Distillate SAE 


Propane, Volume Percent LD 250 100 100 
Filtering Temp., } { ‘5 41) 4 
Dewaxed Oil Volume Percent 67.7 s 
Inspections Waxy Oil 
API Gravity 
SU Viseosity 
Color ASTM 
Carbon Residue, 
Vo 


at 210 
Percent 


i 
Dewaxed Oil 
API Gravity 
SSU Viscosity at 210 1 
Color ASTM 
Pour Point, | 
Carbon Residue, Perc 
Viscosity Index 


VGA 


Commercial Installations—— [There are 8 domestic and 6 foreign 


units In operation 


PETROLEUM REFINER 





‘ Propane 
Propane Evaporators 
Evaporators ’ 


4 , Steam 
Fractionating Steam , \ 


oe = ieee 
Tower | o{}f F } } <j} ' 
e 
t 
| 
i 


Primary =a | Secondary 
3 | 


Fractionating 2teom 


Tower | 
. 


Steam Steam 
i | 
' 


yrs 
i 


Asphalt ; 
Flash / Asphalt [{ ) 
Drum Stripper 
ie * 
| | 
| 


hal | 


| Oj 
| Strippers! 


“ ‘ 
- > | / 
/ l Rt 
Propane | Asphalt a A cee ges, 
Storage ‘ Sol'n Furnace bs, - 
} 
Asphalt 
Condenser Water 
a] > : 
S {} igh | | Jet 
ae | | Condenser 
« 
7 


Trap 


Propane Fractionation—tie m™. w. KELLOGG COMPANY 


Application. Propane Fractionation is a development of tower and passed through two evaporators and a stripper 
propane deasphalting in which two or ‘more grades of raw to separate the product from the propane, which is re 
lube stock are segregated by liquid propane extraction turned to the system 

Bottoms from the secondary fractionator are pa sed first 
to a furnace and then to a flash drum in which the bulk of 
the propane is vaporized and separated. Remainder of the 


Product.—Raw heavy neutral and bright stock of dis propane ts removed from the asphalt by steam stripping 
' E A third fractionation section, designed to operate at a still 


Charge—Selected long vacuum residua containing both 
bright-stock and heavy neutral fractions 


tinctly lighter color, lower carbon residue, and higher 

lower extraction temperature, may be added to the above syster 
viscosity index than corresponding fractions from vacuum to increase the melting point of the final asphalt product and 
distillation, Asphalt equivalent to that obtained in pro- recover a high viscosity “resin” fraction if this is desirable 
pane deasphalting is also produced Vields ( omparison of vacuum distillation and propane fi 
tionation 


Description Oil to be fractionated is charged to the 
primary tower and countercurrently extracted with liquid 
propane. Steam coils installed in the tower heat the solu- 

Vacuum Distillation 
tion to a temperature such that only the heavy neutral is Yield Percent on | 
dissolved in the light phase and taken off overhead, The 
bottoms product contains oil to be subsequently recovered 
and asphalt 


Medium Neut. Cylinder Stock Kesidue 


aan Peostionetion: 
evaporators in which the bulk of the propane is removed Field Pere ; 
al high pressure and returned to the process without com 
pression. After the evaporators, final traces are removed 


Primary tower overhead flows in series through two 


r 


from the neutral product in a steam stripper 
Bottoms from the primary tower are passed to the 
secondary fractionation tower, where at lower temperature 


and pressure, propane countercurrently extracts the raw Commercial Installations At the pr 


bright stock from the asphalt Operation of the tower 1 pecs zd att tut _— gp sas 7 
. conventior hubrican grades n 
similar to that of the primary fractionator just described calmdhiieaet Sadie 


Phe oil-propane solution is removed from the top of the wo or more } cosity resin 
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EXTRACT 


LEGEND 


MEAT EXCHANGERS 


WER 


ON CHARGE & SC 


. $0> ORY! 
72 2 CONDENSERS $07 ORYING 


CHILLER 4 “ COL UMN 


UM PUMPS 


a 


4 RAFFINATE PRODU 


$02 


The SO 
hydrocarbons 


Application 


move 


extraction process is used to re- 
and sulfur bearing com- 
pounds from paraffinic and naphthenic hydrocarbons to 
produce high quality raffinate products. The 
also be used to recover! high purity aromatics 
Charge <The fractions 
naphtha and catalytic 


oils 


aromats 
process can 


boiling from 
through kerosene, gas 
cracking and high and me- 
dium lubricating oils. Minor modifications in design per- 
mit blocked-in for of 
stor ks 
Product 


may 


range im 
reformates 


oils from catalytic 


point 


cye le 


operation a wide variety 


charge 
The 
serve two purposes 

be upgraded or the 
desired product 
Description 

flow in 


ol the 
the quality of the remaining oil 
aromat be the 


extraction 


aromatic hydrocarbons 


may fraction may 
The accompanying diagram illustrates the 
i plant designed for handling stocks ranging from 
light lube oil distillates 

Phe charge stock is pumped through 
ol tree and 
oil is next cooled by | 


light naphthas 
a coalescer for the 
through a The 
1eat exchange with raffinate 
solution and further by refrigeration with SO,. It is then 


introduced into the lower section of the pac ked extraction 


renmoy al 


water then drye1 


( harve 


tower 

the charge oil is contacted with 
chilled liquid sulfur dioxide and is separated into a refined 
The 
extraction 
at the 
the base section 


In the extraction tower, 


oil phase and an extract phase latter contains most 
ol the SO) the 


leaves the tower 


used for The raffinate phase 
while the extract 
Both phases are 


pumped into their respective solvent recovery sections in 


27() Solvent Refining 


extraction top, 


phase accumulates in 


650 


2] 


EXTRACT PRODUC 


Extractiom—stONE & WEBSTER ENGINEERING CORPORATION— 
BADGER PROCESS DIVISION 


which the SO 
of evaporators 


contained in the oil is removed in a series 
The process consumes liquid sulfur dioxide at the rate 
of about 0.15-pound per barrel of charge. This loss is due 
to leakage, venting of the condensers, and incomplete re- 
covery from the products and from the 
in the drying tower 
Operating Conditions 
20 F +60 F. 
platformate and 
for high pour point stocks 


water removed 


Extraction ot 
the lower temperatures for 
kerosenes and the highe1 
The high selectivity of SO 
permits the use of a very low SO, t 0.62 1.65 vol 
percent of the charge, coupled with a low number of ex- 
traction stages, usually 2-5 

Yields High purity and xylenes art 
extracted from platformates with simultaneous individual 
aromat than 97 
improved to a smoke point 
moval of 75-90 percent of the original sulfur 
of the original present the 
vary from 75-90 percent by volume 


temperatures 


to are used, 


temperatures 


eat, 


benzene, toluene 


recoveries greater percent 
ot 50.40 
and 85-95 


feed Raffinate 


Lamp oils are with 
percent 


yields 


re 


aromatics in 
Treatment of gas oils produces raffinates containing 
less of aromatics an ot 
cent. The process produces premium quality diesel from 
straight run or cracked stocks. The treatment of catalytic crack 
ing cycle stock reduces the coke laydown in subsequent cracking 
by 50 percent of more 

Commercial installations — | he 
SO, extraction plants in the [ 
about 200,000 barrels per day 


5 percent 


or and extracts of aromaticity /0-80 per 


fuels 


total installed charge 

S. A. and 
Plants for a total charge capacity 
of 114,000 barrels per day have been built by the Badger Division 
of Stone & Webster 
Reference 
1951 


capacity ol 


foreign countries 1s 


Engineering Corporation 
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Solvent Dewaxing—"xaco DEVELOPMENT CORPORATION 


Application 


from lubricating oil stocks 


The process is used for the removal of wax 


toch 


Fither distillate residual 


in the 


oO! 


Charge 


any 


of practically 


VISCOSITY raw or refined state from any crude 


source can be dewaxed 


Dewaxed oils Vil equal to o1 


Product 


within 


1 pour 


ewaxing temperature 


I point 
a few degrees of the d 

The accompanying flow diagram shows the 
olvent i 


ith 


Description 

flow through the unit. In operation, the dil 
introduced the 
amounts at selected points 


ict 


ition 


wax-bearing oil tre ich 


the chill 


niine ¢ 
and liquid viscosi 


into am 


in 
ure a crystal str ly 
able for filtration 

Phe chilled charge mixt 
filtes 
n which compartmentized 


hal 


oil filtrate 


double 

to drum-t pe vi 
cloth covered 

f submerged in enclosed filter cases 


\ 
hiiter 


C10 


ire flows from the 


chillers through a feed tanl 


filters 1 
olution is drawn through the th to fil 
ma 


cake deposited i] 


tanks in which the which 
‘The wax 
filtration is washed with cold solvent 


the filter Just befor 


reaches the 


trate vacuum ur hitration 


is maintained 
during 


from the liquid level in 


lector, flu 


hach 


Che 


filter drum comparts 


iS at iow pressure admitted throu cor! 


is 


nection underneath side of the filte bon 


to the 


en Wa and broken and 


into the discharge 
flue 

1 
nites 


wa» compartment 


vas piping maintain an yhe 


itmMos] 


hood 


Phe filtrate 
the double 
the 


the filtrate 1) moped throug! 


| 
for ol 


aporatin SO1N | thie 


from receiver 


pipe exchanger io ¢ iporator recovers 


Heat 
olution and the 
he 
olvent employed 
vl ethyl 


or 


solvent for f rom 


dewaxed oil upplied b 


either t¢ { iter 
Thy 
ol meth 


tolue rie 


am Of int 


Ketone 


low hotline pom 


from the al med 


rating equipmer for 


Operating Conditions 
from a olvent-to-oil rat 


’ ‘ 


Commercial Installations 


VAS II Y2 


constr 


Reference 
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Wax Fractionation—tExAco DEVELOPMENT CORPORATION 


Application 


of wax of low oil content 


The proces I operated for the production 


Product Crystalline and micro-crystalline with 


melting points depending upon the nature of the charge 


WiAXt 


tock can be produced by this process Crystalline waxes 


ASTM analysis 
that are below 0.5 percent can be produced 


upon thre 


which consistently show oil contents by 


Depending 
source of the raw waxy concentrate, finished 


micro-crystalline waxes 
kind points as high as 


and a phalt pene trations at 7 F. as low as one 


can be produced which, without 
additive ol any 


HV) | 


have melting 


Descriptions =| }\ 


process employs an operating tech 
involving the crystallization of wax or a selected 
portion of the wax contained in a waxy concentrate in the 


presence of 


| a substantial amount of solvent, added to the 


charve stock before any of the wax is crystallized. ‘The 


olid wax is separated from the liquid phase by filtration at 


i temperature suitable for the desired devree of trac 


tionation 


Pypu al of the combined operation ol the Solvent De 
waxing and Wax Fractionation process Is a Case In which 
low pout point ck waxed oil and wax ol low oil content 
ine produced concurrently, In the operauion, a mixture ol 
the wax-bearing charge stock with a substantial amount 
ol solvent Is ¢ hilled in double pipe scrape dl surlace chilling 


equipment to a tempe rature suitable for the produc tion of 


Solvent Refini 


dewaxed oil of the desired pour point. The mixture is then 
filtered and the 


solution in the wax cake is 
washed continuously from the wax by displacement with 
cold solvent The wax cake 


oul he aring 


1s continuously discharged 
from the primary filters and heated until the wax is totall) 
dissolved in_ the Additional 
blended with the wax cake 


solvent warm solvent 1s 


solution and the mixture 
cooled in double pipe scraped surtace equipment tO a 
predetermined temperature necessary to crystallize the d 
sired wax fractions and obtain the proper quality ol wax 
Phe recrystallized wax is then continuously separated by 
means of a second filter on which the wax 


final wash. ‘The wax 


receives a 
cake from this filter is pumped to 
the solvent recovery system from which the solvent-free 
product wax of low oil content is recovered. ‘The 


from the 


hiitrate 
secondary filter containing a small amount of 
oil and undesirable soluble wax fractions is pumped to the 
solvent recovery system from whi h the solt W 
livered to storage tanks 


( wer 


ax ae 


all solvent dosages for a combined dewaxing and 


wax [racuonation operation vary trom a solvent-to-oil 
ratio of approximately 3.5: 1 for low viscosity lubricating 
oil distillate stocks to 9.0:1 or more for viscous residual 


Stone } s 


Commercial Installations 


stallations employ the Wax Fractionation process in 1 


[Thirty-one commercial in 
he 


produc tion of high quality WaXeS 





FILTRATE 
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——»e, REFRIGERANT 


150° TO 200%F 
TO 450 PSI 


ECONDARY (REPULP) 


FILTERS 
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Wax Manufacturing—txaco DEVELOPMENT CORPORATION 


Application 


of oil-free wax 


The process 1s opt rated for the production 


Product A full range of waxes with melting points from 
below 120 to above 170 F 
the charge stoc k, can be produced ( rystalline Wat Con 
ASTM 


certain type s ol 


depending upon the nature of 


sistently show oil contents by analysis that are 


below 0.3 percent and with crystalline 


waxes below 0.1 percent 


Description — | hic is characterized b 


ng technique involving the crystallization of wax or a 


selected portion of the 


proces an operat 


wax contained in. thy petroleum 


oil or waxy concentrate by first cooling in the absence of 


solvent or in the presence of a limited and carefully con 


trolled amount of solvent: then adding lvent in 
until all of the desired wax ty 


Sufficient cold solvent is 


Miall 
increment pes have crystal 
then added to the 


to permit separation of the 


cooled 


lized 


xy slurry olid from 


liquid phase by filtration 
Solvent [Le 
waxing and Wax Manufacturing process is a cast 


low poul 


Pypical of the combined operation of th 
ii which 
point dewaxed oil and wax. that for 
PUPrpoOse Ss IS 


practical 


oil-free, are produced concurrently. In thi 


wax-bearing charge stock is cooled without 


After the wax has 


ope ration, the 


dilution solvent started crystallizing 


a small amount of solvent is added: chilling of the mix 
is continued and as more wax crystallize mall proportion 


When t! 


required for the production of | F. pour po 


of solvent are added as necessary 


1956 


a final amount of solvent i 


to the 


IS reached 
mixture proper 
then filtered and oil in the wax cake i 
from the wax by 


. | 
WAN CAKE l 


displacement with cold 
continuously removed from 
ditional solvent mixed on repulped with 
a temperature nec iry to retain an 
low melting point indesirable wax 


Phe repulped slurry is then 


continuo 
econd filter on which the final wa 
from this filter 4 


tem trom 


cake pumped to 


which an oil-free product 
to storage. The filtrate from the 
i small amount of oi and undesirable 
tions iS transferred to the olvent recove 
which the olt waxt ire delivered t 
returned 


covered solvent is continuous! 


rm iM 


O)ver-; olvent dosave for both the 


manulacturing operation iry trom 


ol approximately 
I 


for Isco toch 


Commercial Installations 
W ix Manufacturing 


yroduction of hich 
j 


iff uUnaecl 


proce 
| quality 
contract lor constr 


Reference §=//i¢ Oil and Ga 
98 (Mar. 25. 194 


filte ring viscosity 
ished continuous! 
olvent Lhe 


the filter and ad 


econdar’ 


WA | 
L 


added to brine the 


The riintuyre l 
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total 
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the ix lurry at 
renaming oul and 


fractions in sol 


filte red 
vashed 


del eres 


filter containin 
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Treating 


TREATING PROCESSES are essential to petroleum 
refining, although they have an accessory relation to the 
basic scheme of converting crude oils to gasolines and 
fuels. ‘Treating is used to make feed stocks suitable for 
processing to their best advantage, and it finishes prod 
ucts to meet quality standards. As quality requirements 
become more stringent, investment in equipment and 
efforts devoted to operating and maintaining such proc- 
esses reach sizable proportions 

Crude desalting is a treating method employed at 
the very beginning of a crude processing scheme, The 
large majority of crudes are contaminated with salt 
water, either as an emulsion with the oil or in free form 
Desalting processes are employed to remove this con- 
taminate, If the 


stills without 


emulsified oil were charged to crude 


treatment, it could reduce throughput 
drastically and cause costly corrosion problems 

The desalting processes may be classified as mechani- 
cal, chemical or electrical. Most of the processes mix 
the crude with water to get the salt accumulated in the 
aqueous phase Chemical or electrical means are used, 
then, to speed separation of the salty water from the 
crude 


Visco Products Company Inc Houston, Texas, and 


Pretolite Company, St, Louis, Missouri, are manufac 


turers who supply chemicals for desalting. Two com 
paniie which furnish electrical desaltine processes are 


Corporation St. Lou and Howe-Baker Cor 


poration Houston 


, 
i trolite 


Caustic washing is a widely used means of treating 


gasoline product for removal ol hydrogen ulfice and 


mercaptan These substances impart a bad odor to the 


rasoline and tend to cause gum and color formation The 


tic removes these substances by reacting with them 


to form sodium salt The salts remain in the caustic so 


that the olution must be discarded occasionally or re 
enerated 

al processé use additional compounds in_ the 
causti olution to promot reaction ol the solution with 
Dualayer Mercapsol and Solutizes 


materials for thi 


the here iptan 


proce ( List cid oil and phenolic 


Other Processes 


ALONG WITH 


mito product 


THE necessity of converting crude: 


and vase there is the need also to separate 
ind recover hydrocarbons a they already exist in a 
refinery crude or field stream, As there are many varia 
tion ol the ( proce s¢ only a lew are represented here 


Crude distillation | 


rehiners It i 


a fundamental operation in any 
important primarily because it is the simple 
eparation of a crude charge into discrete 


This often is the 


component 
tep for preparing a charge for subse 
(| rent refinin tep lwo such Operation re epre ented 
Distillation for Maximum Crackin 


Crude Distillation for Maximum Lube 


Crude Feed and 


Light hydrocarbon recovery is required within a 
refinery to get maximum utilization of gaseous materials 


Many of the operations, which were first employed only 


PETROLEUM 


REFINER 


purpose Unisol uses methanol to improve extraction 
Regeneration systems 


CSSES Phe 


acidic materials which accumulate there, Other processes 


are part of the foregoing proc- 
remove from the caustic the m«e rcaptans and 
regeneration are: ADC 


which are designed for caustic 


Ferrocyanide Treating and Electrolytic Mercaptan 

Some processes are designed to handle those situations 
where the caustic or other treating solution is reluctant 
to separate from the product. These are Electrical Dis- 
tillate Treating and Electrofining 

It is not required that mercaptans be removed from 
gasoline for the product to be “sweet.” The mercaptans 
may, instead, be converted to the less objectionable disul- 
fides. Bender and Doctor Sweetening are examples ol 


processes which convert mer« aptans. 


And now, Hydrodesulfurization is fast becoming a 
major means of removing sulfur compounds and other 
objectionable materials from refinery streams A compre- 
hensive review of this type of treating is given in the 
feature article which follows the Process Handbook sec- 
What Hy 


tion. The reader is referred to this report on 


drogen Treating Can Do,” starting on P 306 
Gas treating may be practiced with such processes as 
Girbotol or Glycol Amine Gas 


ployed usually to remove sulfur from gases charged to 


lreating. They are em- 


poly merization units, 


Percolation Filtration and Continuous Contact Filtra 


, 
tion are two processes for improving color and odor o 


lube oil The first contacts the a fixed bed of 


absorbent. Regeneration is done in place. In the latter 


process the absorbent added to the charge to form 


a slurry which passes through the system. Afterward, the 


absorbent 1s dre pped out of the tream and 1s regenerated 


i torn i ting wl ri rep 


Additives 


resented in hi handboo! 


Deactivator § used to tre up copper cor pound 0 
that they will not affect the gum and color stability of 
Other additive 


a product promote oxidation of met 


captan to a ulfick and these are to replacs the 


veetentt proce { 


more ¢ pen 


natural gasoline pl 
ust Now both 


equall interested in these techniques 


Cracking and reforming processes produce large quan 
burn this ma 
Furthermore 
these cracked and reformed gases are more 

} 


the V are separated into 


I ga © that it is uneconomical to 


il in furnace is was done in the past 
valuabl 
f 


lractions tor special process 


Petrochemicals 


chemical 


are g ! growing portion ol 


market Because of this great interest in pe 


which de il with their product 


} 


chemicals trie 

are combined in handbook The reader 
ferred to our la pu ation of the Petrochemical! 
book which appeared December. 1955 


PETROLEUM REFINER 





Hydrocarbon & Diguifidesy Electrolyzer 
Anolyte 


Disulfide Removal 4 
weet Product Tower 


Sweetening 
Section 
yte 
Extraction 
" Section 
Mixer 
| Surge 
Mercaptan- Gas-Liquid | Tank 
Free @e tile Separator 


Hydrocarbon 
Wash 


Mercaptan-Rich 
Caustic 


Ferricyanide- Containing Solution 


ADC Ferrocyanide Treating— AMERICAN DEVELOPMENT CORPORATION 


Application Vhe process extract mercaptans from 
vasolines or other light hydrocarbons, sweetens the prod 


icts, or combines extraction and sweetening 


Charge Gasoline other light hydrocarbor 
LL.PG, natural gasoline, poly feed stocks, et 


Product Either a doctor sweet product or om 


which the mercaptans have been substant ally remoy 


Description The process is based on three discoverie 

1. Low concentration of ferricyanide in strong alkaline 
olutions is a sufficiently powerful oxidizin 
vert dissolved mercaptans to disulfide Phis accounts for 
the excellent regeneration of spent caustic soda 

2. Light hydrocarbons ar completely weetened by a 
causti¢ soda solution containing an ex ol di solved 
ferricyanide. This step is employed if ; tor sweet prod 
ict is desired 

). Excellent regeneration of sodium ferrocyanide 
ferricyanide can be accomplished { wh iciene 
specially designed electrolyti cel 

Following the removal 

stic wash, the charee 


an extractor, preferab] internal 


counte! current wo ; ro i¢-Ccontainin e . 
Commercial Installations 


free. duc 
. 1] 
' lla 7 t reese 


solution Since the cau 


excellent regeneration, it « 
Reference |’) 1%: 


‘ ( 
y ee) 


ptans from the hydrocarbor 


Ihe resulting mercaptan-rich « 


Pi 





RECYCLE 


FEED 
COALESCER 


RECYCLE 
cas. l(S 
COMPRESSOR” 


PRODUCT 
ACCUMULATOR 

TO FUEL ’ ) 

OR SULFUR . 

RECOVERY 


STABILIZER 


REGENERATION 
STEAM 


GAS 
HEATER | 


| 
j 
| 
; 
| 


IVEG 


REACTOR 


EGENERATION GASES 
3 OUT 


BOTTOMS 


PRODUCT 
TO STORAGE 


Autofining— THE BRITISH PETROLEUM COMPANY, LTD. 


Application— Autofining catalytically desulfurizes distil 
late feeds without requiring an external source of hy- 


drogen 


Charge Straight-run distillates 


up to 700 F. end point 
also aromatic extract 


and blends with cracked distillates 
Product) With almost complete desulfurization the light 
produ is show an increase of 2-4 octane numbers (clear 


and a greatly increased lead re sponse 


Description Phe ace ompanying flow diavram is that of 
an Autofining unit designed to handle solvent naphthas 
The feedstock and the 
are vaporized and heated in separat 


and power kerosines recycle 


vases 
heater and pass 
downward through the reactor. The hot vapors from the 
reactor pass through a waste heat boiler, where steam i 
generated; after heat exchange and coolin 


the products 
flow to the 


separatol from which the recycle COMLPressol 
takes suction, If it is desired to meet a color spec iheation 
with products such as power kerosines, the products leas 
ing the waste heat boiler pass into the knock out towe1 
where 1 to 2 percent volume of heavy ends are removed 
Any excess 


gas make is passed to fuel from the product 


separator | quid product from the se parator passes to a 
ulfide and 


other gases, which results in flash point rectification, ‘The 


flash tower stabilizer to remove the hydrogen 
stabilizer product is normally free of hydrogen sulfide but 
a light 


AgaINSt poor stabilizer operation 


caustic soda wash may be advisable to guard 


Granular (2 to 4 mesh 


or pr lleted catalyst is used and 


a life of over four years has been obtained. Regeneration 
of the catalyst can be readily accomplished by air/ steam 
or inert gas/air mixtures when the full activity of the 


catalyst can be restored 


Operating Conditions — I h« range 
750-800 I 100-200 psig by venting 
excess recycle gas, or allowed to reach equilibrium in the system 
when the pressure may rise to 600 psig 


usual operating temperature 
Pressures may be held at 


Vields— Il ypical yields and properties when operating on Middle 
East feedstock are shown in the following table 


Straight-Run 
Power Kerosine* Gas Oil 
Constant Sqgetinrinen 
Pressure *ressure 


Method of Operation 100 psig 500 psig 


Yield 


Feed Product Feed Product 


if 4( ‘ . 
X4 a) 
) O00 


Commercial Installations | hv 
BP Grangemouth Refinery 
00-barrel-a-day unit, and 


initial plant built in 1948 at the 
Scotland, has been increased to a 
$500-barrel-a-day units are also in 
operation in BP's refineries at Llandarcy, Wales ind at Aden 
REFINER, vol 


Reference PrrRoLtetm 


1953 





Sulfur Absorber 


Flow 
Meter 


Catalyst 


el dbaren- 
Restriction Air 


_ 


Alkali 


Sweetened Oil Out 


Vessels 


Bender—etreco Division, PETROLITE CORPORATION 


Application The Bender 


and 1s particularly applicable for the reduction of met 


Process weeten distillates 


Captan sulfur in the range of 0.02 to .035 weight percent 


Charge 
fuel, No. 2 fuel oil. It is especially effective in the kero 
sine No 2 fue | oil ranee 


Distillate streams such as gasoline, kerosine, jet 


Product 


A sweet, bright, non-corrosive distillate 


Description—-In the Bender process sweetening is a 
complished by converting mercaptans to disulphides in 
the presence of a fixed bed catalyst. Sulfur is added to 
the distillate, plus a small amount of alkali (caustic o1 
ammonia) and air. This mixture is then passed over a 
bed of solid catalyst 


The distillate passes through the catalyst bed rapidly 


at rates up to 12 in¢ hes per minute Phe amount of sul 
fur required ranges from 2 to 2 of theoretical sulfur 
equivalents. A small amount of caustic is added to the 


distillate to maintain the effluent in a alkaline 


light! 
State Au requirements are moderate and may be sup 
plied from instrument air systems for smaller distillate 


streams 


There is no loss in the system other than 


umplis vy ana 
spillage. Regeneration of catalyst is required infrequently 
Operation 1s simple and only minimum operatin atten 


Sept mober, 1956 PETROLI 


al Cataly 
month Or more Rejyu 
rccomplished CCOMOTIM 


if 
ite 


Operating Conditions 
moved from a distillate 
Hiaintamn the 
tralization ¢ " 
the till and the Be 
tween, The sulfur required 

il for fractions in 

of theoretical { 


luel range 


Economics [1 
mated to be Nn 
ol throughput 


per barre] 


I 


Commercial Installations | |i 
been ul ed b Sirk ill mad i ify 
Petreco has been de 


ynated 


© that the proce i tlable 
! 


Reference 


sept 1955 
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Settling 


allo hmm deaale lalel-1e 


Tretolite 


Mixing Valve 
Pump 


Heat Exchanger 


Water Pump 


Chemical Desalting—treroute company pivision, PeTROLITE COR 


Application 
to re 


etlectivense 


Pre 


eve 


ent day ce 
ilt 


ilting yste 
oils, 
other contamin 
The removal of 


washing 1 


ms, though originally de 
judged b 

such i 
objection 
lent 


depend 
ntaminants 


following n 
chemical, 


Simic al 
then 


ianner 
from crude 
in ren ne 


etal 
ontaminants | primaril 
olubilit or water di per ibility of 
ol exister of the 

il. { 


t proce ut 


Phe require 
ned by 


suction 


d 
preliminary 
of the 
the 


nt 


unor 


now are also 


determ 


ints portioned into the 


en 
ible 
the 
I hve 


ree ol 


line 
trace I 


the dispersion of 


issures complete 
water 


on wash-water, generally 5 
water following 
then preheated 
additional 
desalting efficier 
ing an exchanger 


Pretolite 


water 
"| 


iv to AP 
in n 
Salt remo 


( 
Le) 


perce 
the crude 
elevated to 


r-to-oil contact 


ot 
uch 


in letermine 


introduced 
ile 


contamin l 
ually when these ire 
h as Tretolite Ch 
wash-water ol relative! h 


h 
i enerall most eff tive Oo i 
the « cle 


Crude 
thro 
to 65.000 hart vr a 
these 


ind 
reduction 0 mOy 


ope 
s requ 


pr 
itor 
iltir 
alia 
the 
Charge 


wate 
imc Compoune 
emplo in 
I 90 


from 


The emul 
) to coalescin 
then 


washing 


ditional « 

then flow a 
All crude 

Some 


enter 
from 


rude 
processed tolite unit 


per 


vary 
unit 
variou between 
ill of 
crude 


alti 


de 
1 pl 
n the 


ma separate liquic 
unit moving th 


lretolite chemi CO wv desalted 


ilted 
Description cal Di 


veraue require longer 
Pretolite 


tem 


TYPICAL OPERATING CONDITIONS AND YIELDS 


per b 
plished it 


rrel 
the 


unit 


Operating Average Salt 


rh 


Phru-Put 


Percent 
Hila. Day 


Wash 
Water 


API 
Cravity 


Crude Type 


Pressure 


Temp 
f psig 


In Out 


chemical 
chars 
valve may 


ius fk 
ole 


Desalted 


Effluent 


PORATION 


int of Tret-O-lite 
laboratory te 


desalting 
sting, pro 
pump Th 
the oil. Fresh 
oil volume 
The m 
temperature 

ired for 


crude charge 


into 
the 


crude 
pump 
rating 
securing oO 
be 
then passe 


located 
wmed, 
part cle 


el 


rrowt 
which provides 


Phe ilt-free 


char 


last while 


Average 
Percent 
Removal 


Chemical 
Cost Bbl 
Mills 
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Ort eatOn Swewrne 
teow mT 


Continuous Contact Filtration— ‘tro corporation 


Application 


is the refining of lubricating oil stocks, but it is also 


Lhe principal application for this process 


applied successfully to the finishing of waxes and spe 
cialty oils 


Charge — Petroleum hydrocarbons in the lubricating oil 
or specialty oil range that have been solvent extracted 
acid treated or simply distilled. Solvent extracted stock 
are dewaxed, usually, before charging 

Finished lube oil o1 


Product 


ready for blending and compoundins 


pecialty ou hase toc 


Description The flow diagram shows the operating con 


ditions (minimum and maximum) for a hypothetical unit 


proc ing motor oil base stoc} rans ! itv from 


light neutrals to bright stocks at an ; { ‘ 2000) 


barrels per day Larger and smaller 
plo ed also 


The adsorbent is added to the oil charge and the oil 


idsorbent slurry enters a pip till heates here max 


mum contact temperature obtained in mce througl 


operation. From the heater the slur rite a baflled 


tripping: tower where a level 1 I ital 1 revuiatin 


the time of contact. Steam } pa ed through the hur! 
and up the tower to facilitate the stripping action. The 
lurry is drawn continuously from the be m of the 
towel! and cooled before icuum filte 


The filtered oil la 1 to ; iif ul tripper te 


furnish additional product control Lhe oil 3 final 


pumped through a blotter pre cooler and to storage 
Yields Vu ld é i function of the Lype of oil charged 
and the quantity ol adsorbent used. Normally 


pro rate 


yir ld ap 


pe reent of on} chareved 


ep, polishing an 
in pection uch i 


tion number ind 


Typical inspections of Lubricating Oils 


Phenol Raffinats 


After 

Durbine Oil Acid 
Before Ireat 

Before After Acid Tr ment 
Contact Contact and and 
Filtra Filtra Cont Cont 
tion tion Filt hilt 





Hydrogen Makeup 


Recycle Gas 
Compressor 


Reactor 


Feed-Product 
Exchange ~ 


\ Feed . 
we 


Final Cooler 


Diesulforming—tuskr on company 


Application |i 


( that 


ulforming is a hydrogen treating pro 


feed tock Lhe 


nitrogen and oxygen and provides 


reduce ulfur content of the 


proce Ss al remove 


idditional ady 


antaves of color, odor and cetane 


Improve 
miert 


Charge 


from 


gasoline lo 


tocks which can be 


distillate: 


proce sed 
Bithes 
adaptable | WO) COTIICTS ial ubits now are 
ulfur straight run distillate fuels. Table 
typical inspection data ol both the feed and prod 
materials 
Description The accompanying 
must be closely 


vary 
Vacuulh cracked or 
straight run are 
operating on high 
| ri\Ve 
tict 


diagram shows how the Diesul- 
catalytic reformer 

hydrowse In thi case th distillate 
wen recycle are preheated by with 
effluent before being brought ction 
in a gas-fired heater 


former with a 


intewrated 
other ource ot necessary 


feed stock and hydre 
the catalyst re 


exchangt 
to the re 
d feed and recycle 
down through the fixed bed catalyst reacto 
the desired reactions take After passing through the 
heat exchanwer, the effluent is cooled 
liquid product I ited from the re 
stream which is recirculated by means of a « 
up hydrogen 1 


itor 


temperature The combine 


mixture passes where 
pl ice 


charac 


reactor water mad woe to 


the separator where the separ 
cycle wa 


M ike 


pressor 


ompress¢ 


introduced in the uction side of this con 
Phe liquid from the 
flash t 


i sweet ce 


flash drum ts 
The bottom 


of hydros 
product 


stripped en sulfice 


ind any low onstituents 
ulfurized distillate that 
H.S-saturated naphtha re« 


im the 


from. the 
market 
d from the 


can be treated 


Stripper 18 
The 


stripper overhead boil 


ready tor 
small volume of overt 
gasoline range and 
like any other sour gasoline 

Materials of construction of the 
ittack of 


centrations of chromium 


Diesulformer must be adequate 


sulficle 
molybdenum are efte 


to resist hydrowen and hydrogen Lower con 


ind etive in pre 


venting hydrogen damage, but certain parts of the 


teel thstand the attack 


pl int require 
hich ‘ hromium 


sulficte 


content tow of hydrogen 


Knockout 


t: 
forming 
operating conditions 


variables 
perature 


Fuel Gas Or Flare 


| Reflux 


’ P 
+ 4 Pump 


Stripper Cooler 


Stripper-Feed 
Preheater (S) 


Reflux 


Stripper Accumulator 


Feed-Product 
Exchange 


Naphtha 


Product 


Cooler 


Phe 


uninants if it 


catalyst can be regenerated in place by 
The 
activity 
the catalyst 


space 


burning off con 
becomes necessary used in Diesul 
well. Under normal 
is expected to last indefinitely 
velocity ire the 


catalyst 


has maintained its 


very 
and 
Desulfurization is 
ind 


Pemperature important 


proportional to the tem 
proportional to the space velocity. Sec 
ndary variables such as pressure 
ate are interrelated 


process 
directly 
inversely 


purity of hydrogen, and recycle 


Yields and Operating Conditions: 


Commercial 


Ith cle 


( 


1¢ 
I 


Space Velocity, Gas Re« 
Catalyst per Hour 

sf | Bb! ol ( harwe 

Pressure, psig 500 


DPemperature, I 


ycle, Lb. Oil per Lb 
yO 
900 
600-800 
Light Dist. 
Charge 


Med. Dist. 
Product 
100.1 


Product 


100.7 


Charge 

Liqu d Yield, Vol 
H, ¢ onsumption SCI 
Per Cent S 
API 
Distillation 

Ini 

10‘ 

ys 

QO)", 

E.P 

Flash 
Aniline Point 
Pour, “I 
Doctor 
Odor (,00d 
Cetane 18 8 
Installation. [he 
in the I S. in 1953 at the 


ron LOO 


Bbl 150 9 
lotal 0.35 


Poor Good 
5 } 
first commercial installation 


Husky Oil Compar 


was 


y refinery in 


ody, Wyoming 
Reference 


Perroteum Rert Sept 


55 





SULFUR POTS 


MCCTOR 
REGENERATOR 


No} 
SEPARATOR 


CHARGE 


Doctor Sweetening—™: LUMMUS COMPANY 


vented 


Application 


line, solvents. and kerosine 


‘The process 1s employed to sweeten gaso 


to pita 
No. | 


Thi 


by converting me rcaptans 


disulfides 
Charge Sour hydrocarbon nceluding 


solvents and kerosine 


tocks 1 VASOLITI 


at ) 
( 
aratol 


olde t 


of the 


solvents and kerosime 


Description Doctor 
lor 


mercaptans to disulfides using 


sweetening, one pro formed 


1 hie 


cooled 


sweetening gasoline con 


esses 
! 
vert sodium ptumbite and 


sulfur, 


> RSH Na 
PbR. S 


PhO) 
— 


> PbR.S 
> PbS RSSR 


OH 


converted bac} to Na PhO 1) 


SPENT 
OOCcTOR 
SOLUTION 


doctor 


dex tor 


bine d WwW 


dox tor 


vhere If 


COALESCER 


No 2 
SEPARATOR 


FRESH 
DOCTOR 
SOLUTION 


DOCTOR SWEET 
PRODUCT 


eated char 


from the lop o j ty 


olution flo ide nozz) 


( pal ilar 

thi 
olution 
the 


HuUtIOn 


hydrocarbon 


ith 


@parator | coor 
ind mixed un the 


No ) 


ind Ie 


econd tag 
and then enter do« 


ol the 


weeteni ré 


WiiNe! 


here mist cin tor 


nh the ction settle out 


eetened lt) Cu 


in the product COM ley ind 


dual doctor olut 


Doctor from 
Circtulat Pipa by thee 


mbined 


Doctor 


ill 
tNaQOH 


Pho) 


How) 


In this 


In addition 


sulfur and cau oda 
Pht dis mechani iliv jost 


be added to re place solution discarded bec; 


proce 
pl 
SOTTIE 


fat 
bial 


cumulation of sodium st ind sodiun 
ana iliphatic acids 

In this 
th ough 
along with regenerated doctor 


the the Ne 


solution 


unit, a slipstream from the cl 


ulfur pots, and rejoins the 

olution ration 

1 hie 
hut 


An 


ily alt bottom of 
chat 


intimately 


out 


ulfus 


MOT 


| if) 


al 


Reference 





Washwoater 


Treated 
Oil 


Untreated 
Oil 


yy” 
le 

START) 
s\ 


> Settler ~ 
MOAI 


Sodium 
Cresylate 


NaOH Concentrator 


Dualayer Distillate Process—macnoua petroieum company 


Application [he Wualayer distillate proc reduce Water Wash 
Dosage, volume percent ot o 
Mixer Pressure Drop, psi 
Concentrator 
product Lh carbon I idue sequin Nit ind Thiet il Con ( harewe Rate, bpd 


ulfur content and improves color, odor, oxidation stabil 


ity and inhibitor response of distillate fuel oils and sumilay 


tent ind the tendency to form cloud in storage are low lemperature, I 
Pressure, in He. Abs 
Inlet Solution, wt 
the oil le than one percent of the highly objectionable Outlet Solution. wt 


ered, ‘These improvements are obtained by removing from 


materials like mercaptan and oxygenated compound 


The cracked distillate treated by this proce becom Vields— Chara ind produ 


compatible with the traight-run distillate cracked fuel oil distillate are n the following table 
Properti Untreated Treated 
Description Pucl distillate entering the unit xed with co Gravit: API 8 
cent ited causti olution at about 150 | Lhe resi ’ ( alan. ASTM j 
passes through an electrical precipitator into ; Mercaptan Sulfur 
where three layes ire formed, The upper layer | ' ‘ 
( arbon Residue 
the muddle layer contains the impurity combines 
Carbon Residue 
vl the lower layer 1 the un pent cau ( \ 
oil ithdrawn from the settler, washed , and ilue wt 
is withdrawn ni ; red with id ifinia itis Shaner Giana 
pumped to storage, The middle layer consistin ) ilt formed | 
by the unpurits in the oil, is withdrawn tro e system The Carbon Residu 
| . ; Color, ASTM 
lower layer is recirculated through the unit after a small quantit : , 
Sediment, mes./100 ml 


| t oO cAaustie 
of fresh caustic solution is added to compensate for th 1) On 10% bottoms 


Blended with 25 percent by volume of sweetened West 

lexas straight-run kerosine of 0.04 CCR on 10% bot 

toms 

}) Based on Gulf Coast t 1 ires, Equivalent to two 

Operating Conditions | ypical operating conditions fo ; “ ant i 
y on is ( 


ears storage 


which reacted with the nipuritte Lrace ol water prod wed b 
the chemical reaction ire removed by passing a portion ol the 


cust olution through a mall vacuum concentrator 


ure hown in the following tabl ast 
Commercial Installations. | wo 15,000-barrel units at the Beau 

ul Rate, B/D } mont refinery of Magnolia Petroleum Company in Beaumont, 
Femperature Inlet Oil, I ! exas, and two 10,000 barrel units at Eastern States Refinery, 
Causte lreat Houston 

Dosage, volume percent ¢ 

Mixer Pressure Drop, ps Reference Prrroieum Ret 

Solution Streneth, wt. ‘ ‘ } 1955 





SWEET GASOLINE 


F Hn. 
ele] By \enge) | 


\._/_, REGENERATED 
SOLUTION SOLUTION 


SETTLER 
v 


RECYCLE 


Dualayer Gasoline Process—macnouia petroteum company 


Onl Rate 
Extractor 
Duala 

Rate, bpd 


iBT Vol 
j | itl ’ er as 
is reduced and the extracted produ have a high stabil 
| , ‘ Mixer Pre 


Application <The Dualayer gasoline process remove 
mercaptans and other objectionable acidic compound: 
from butane, gasoline naphtha jet fuels and similar pe 
troleum distillates, The sulfur content of these distillates 


ity, good odor and an excellent response to tetraethy] Pithusinn Was 


lead 
Stripper 
— : Top Pemper 

Description The gasoline ent washed w Bott 

.) ov f 
dilute causti solution to remove wy . p 

re 
easily extractable substances. The gasoline 
two or three stages with 3 percent by volur 
Dualayer olution, washed with a mall quantit 
jumped to storage The Du yer solution 
} | 
of sodium or potassium hydroxide, depending ¢ t! I ire 

Product 


the stock treated, and contains a solubilizing a 


The pent Dualayer solution rewenerated tor 
ing it with an equal part of water, 
stripper where mercaptans and exce 

, , ' 
ind idding makeup Causti olution 
trained gasoline released on diluting the 
returned to the unit for reprocessing. Conc 
stripper ts used for diluting the spent solutic 


No disulfides are formed in the product | r latio EP 
mercaptans. lTreating losses are less than one perce ecause Re 
onl the undesirable petroleum constituents are eli ‘ RVP 
ver small quantity of treating solution is needed ! Color. AST 
le ed results. Refining costs are exceptionally lov ie proce Sulfur. Wt ¢ 
matic and requires minimum supervision 
name Dualayer d ed from the wor lual layer ar Commercial Application 
layer n equ ind ar ccesstull pe 


to the formation of two 
it the Beaumont refine 


Operating Conditions Typ erating con t the unit Reference |’rrROLHU? 
ire shown in the following 954 


1O4/ 
} LY 





Heat 
ae Cohalelalel-t¢ 


Mixing 
Section 


Fresh Water 


Electric Desalting— PETRECO DIVISION, 


Application 


as refinery 


Pre-refining purification of crude oils used 
ston k 


mic ans 


( harging 


by 


Removes salts. sediment and 


other impurities of electric precipitation 


Any crude 


Charge 


oil used as a refinery charging stock 


Product 
( hlor ide ‘ 


\ purified crude charge in which salts such as 


sulfates and solids such as 
it and rust particles are reduced to such a degree 


that refinery operation Arsen 


and bre arbonate < 


and 


aire unhampered also is 


ubstantially reduced 


Description In the refinery, the Petreco Dr 


integral unit in the flow plan It operate 


alter is an 
at relatively low 
temperatures (180 to 240 | 
thu 
mary heat exch 


ling 


and usually is installed at 


beginning of the 


refining procedure 
a) “ace 


alter the pri 


i wiwer requirements are nominal 


depen the 


Petreco unit installed 


on typ f Varying 


No utilit 


refinery 


ipproxumately trom 150 to 


they 


require dl 


leet 
the 
the 


SQUAT 


those normally available in 


i treco ce 


than are 


flow diagram illustrate 


npc ity ol 


thre salter flow system 


In operation, charging crude from. refinery 


storave ! 
thro igh 


TTiINe d 


Petreco unit 
After 


conditions 


Pumped mto thr alter first passing 


heat crude is 


small 


t prumary source heating, the 


with a 


in-oul 


under controlled 


fresh water to form a water 
then 
inh oUdae 


ot the 


quantity ol 
he 


trostatse 


( mulsion 
held 


emulsion 
clispe rsed into a high potential elec 
Lh 
held ca 


treating section powertul coalescing force 


clectrostati use the Lripruritie alt nild 


284 


Purified Crude 


900 To 


Petreco 10601010 


Desalter 


Salt, Etc. In 
Effluent Water 


PETROLITE CORPORATION 


ete to be intimately associated with the fresh water. A 
this association is accomplished, the water, now serving 
as a carrier for the lmipurities, 1s separated rapidly from 
the oil and withdrawn 
on in normal refinery flow 
The 


Cylectri 
salters 


The purified crude oil continues 


three vessel designated as 


available are 
Electrosphere and Vertelectric 
cylindrical, set in a horizontal position, They 
10 or 12 feet the length varying 
according to treating capacity desired. Cylectric units are 
ideal for throughputs in the 10,000 to 100,000 barrel per 


ultable 


type S 


Cylectric de 


alt 


usually are in diameter 


day range and Ale especially 


Alt ck sirable 


where high operat 


ing pressures 


Electrospheres range in diameters 
ha ! h throu hput capacities, yet ccu 
Individual Electro ntly 
125,000 bpd 

Vertelectric desalters are 
Phey are ect in dian 


with 


fron lf ih fleet 


They 


space pheres curr iltin 


ylindrical tu ! 
eter, by about 15 feet over 
capacity of itely 180 barrels 
00 bpd Vertele 


saltin ents of 


approx ! 
ng Capacities from 2£U000 to 
rT; cle ned to } 


tric de 
indle the require! 


efinerie 


Operating Conditions 
1O I Ope 


unit used, 


Operatin itures are in 


range ratin pres to the 


Phe 
suppl 


sures \ \ ccording 
and are in 
level, rate of flow 


iticalls 


the 50 to rane 
rate of disposal and 


pre et 


power 


ted b controls 


Commercial Installations ()\« 
n operation n North ind South 


ltin il 
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Reference — Pr reo! 
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TRANSFORMER 


POWER 
SUPPLY 


DESALTED 
CRUDE 


INTERNAL ELECTRODES 


EFFLUENT > " | 
BRINE @ <><} 
SEDIMENT 


4 a 
RAW CRUDE — > 
CHARGE HEAT 


EXCHANGER 


{125 To 250 | 


Electrical Desalting—towe-saKer corporation 


Howe-Baker desalters are installed in the 


Application 
refinery raw crude charge line to remove salts and othe 


impurities 


Crude oil 


Charge 


Description resh water is added to the raw crude at 
the rate of 4 to 8 volume percent of the oil rate to dissolve 
and absorb impurities. This water is mixed under con 
trolled conditions with the crude to form a stable emul 
sion. The water-in-oil emulsion thus formed is resolved by 
introducing it into a high voltage electrostatic field inside 
the vessel. The action of this field is to agglomerate the 
dispersed wate! phase and force it to accumulate in the 
lower portion of the drum. The water which contains the 


various impurities removed from the crude is continu 
ously discharged to the effluent system 
Clean desalted crude flows from the top of the vessel 
to the refinery flow circuit 
Provision is made for injecting small quantities of de 
mulsifying chemical. Although not continuously required 
so that tank 


bottoms, slop oils and oils with abnormally high suspended 


for all types of crudes, it provides flexibility 


solids can be processed with maximum efficiency 


Salts in oil are most generally contained in residual 


water in the crude oil Chemical composition of these 
salts varies widely with the major portion being sodium 
chlorides and lesser amounts of calcium and 


All crude oils also contain as 


magnesium 
chlorides mechanical su 
pensions certain solid materials such as silt, iron oxides 
sulfur 


silica or quartz sand crystaHine salt, carbon and 


September, 195¢ Py 


Since many of these suspended impurities will be carried 


in or on water globules, a great proportion of them wil 

be removed during the desalting proce 
Advantages of electrical desalting include 

® Low operating cost 

® Consistent operation under abnormal feedstoc 
ditions 

® High capacity 

® Low re idual alt level 


Operating Conditions Depending on thy 
tics of the crude being treated temiperat int 
the desalter 125 to 250 | 


mum operating pressure of 40° psi is 


will he in a range ot 
required, Hi 
operating pressure do not aflect proce indsthe 
upper limits may be established by desien requirement 
Several pl int ha 

been installed for operating in a range of 529 to 590 p 


of other elements in the flow circults 


Savings in installation costs may be realized b 


higher pressure designs in order to eliminat 


and booste pumps after the desalter 


Commercial installations Howre-Baker 

mercial use have a design cCapacit ol over I 

partial list is follows: The Atlantic Refining Cor 

California Oul Company 10.000: Esso Standard 
55,000; Humble Oil & Refining Compan 

Oil Company, Ltd., 65,000; The Pure Oil Gi 

Petroleos Mexicanos, 90,000; Shell Oil Comp 

con Mobil QOul Compan bb OO Sinclair 
15,000; Standard Oil Compan Indiana 

Oil Compar lexa SOOO: Sun Ohl Ce 


other foreign plants, 254,000 





OC 
POWER 
UNIT 


a Se 


a 


POWER 
SUPPLY 


TREATED 
PRODUCT 


bon 
\ 


eo 


INTERNAL ELECTRODES , 


[70 TO 200} | 


(LLC) 


yt ae 
@ > EFFLUENT 
pj ——> TREATING 


MIXER pw—~ AGENT 
t P t 
i Be a pes As TRE AT! NG 


& pert 


a —. \ 


Electrical Distillate Treating—Howe-saKer corporation 


Application 


to lube oil boiling ranges, with treating agents such as 


lreating of most distillates from naphtha 


caustic, acid or water 

Charge” Petroleum distillate 
Description 
implementing existing treating techniques 
high efficiency. A high voltage 


ficld is used to continuously 


Electrical precipitations is a new means olf 
with extremely 
direct current electrical 
break emulsions formed by 
treating agent and hydrocarbon. ‘This makes possible 
higher mixing levels and better utilization of treating 
avent 

A typical example is the treatment of virgin heatins 
oil with 15 


Baume caustic, Caustic is pumped into the 


ating oil stream and the two are intimately mixed. The 
to the treating vessel where it flows 
through the high voltage electrical field The caustic 1s 


broken out of the emulsion and falls to the bottom of the 


emulsion formed voes 


vessel where it is continuously withdrawn, The treated 


heating oil flow out the top of the vessel directly to 
Sodium carryover in the oil, as NaOH 
is le than 2 ppm The oil is bright and haze-free 


Such an installation would eliminate the need for water 


product torace 


washing ilt drying, air blowing or clay filtering steps 


and would result in substantial savings. ‘This is but one 


example of the infinite variety of feedstock and treatins 
agents Which can be handled 
Pypical treating results are shown in the table at right 


Operating Conditions 


ing conditions may be varied over a wide range lem 


Flexibility is such that operat 


perature normally falls in the range of 80-150 F. Very 


viscous stocks, such as lubes, may require higher tem- 
peratures. Operating pressure is normally in the range of 
i) 0 psig Lower limit is set by vapor pressure of feed- 
stock, and there is no upper limit except for economy 
of vessel cost 

Commercial Installations 


construction have a design Capacity ol 


Units in operation or unde1 
200.000 barrels 
per day. A partial list of purchasers of these unit 
The Atlantic Refining Company, Cities Service Refining 
Esso Standard Oil Company, Humble Oil 
Mobil Oil Francaise, 
Vacuum QOil Company, Standard Oi] Company (Indi- 
ana), and Shell Oil Company 

Reference 
Sept 1955 


follows 


Corporation 


& Refining Company, Socony- 
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Feed Stock Treated with 


Lube Oils 
0) 


oo 
14) seu 
") 





Emulsifier— 


j 


/ 
q 


~Gustic 


D< 


E mulsifier 


Power Supply 


Spent Caustic 


Treated Distillate 


Water Drawoff 


Electrofining—?etreco DIVISION, PETROLITE CORPORATION 


Application 


a light hydrocarbon stream with a treating agent acid, 


Electrofining is applicable for contacting 


caustic, doctor, ete then separating the chemi al phase 


from the treated hydrocarbon product 
Charge Light hydrocarbons such as gasoline, kerosine 


diesel fuel, jet fuel, furnace oils, transformer oils and lube 


distillates 


Product 


over, stable 


lreated light hydrocarbons free trom carry 


ready for blending or shipping 


| 


Description Ireating chemical such as acid, caustic o7 


doctor solution is dispersed into the hydrocarbon 


real 


to be treated. The volume of chemical dispersed, thie 


gree of dispersion desired, and the time and intensi 
of contact are all automatically controlled. The chemical 


hydrocarbon mixture 1s then subjected to the action of 


the electrostatic field, The electric field coalesces the di 


persed phase; the acid sludge, spent caustic or doctor 


olution then separates from the continuo phase 


[he process 1s extremely flexible with options of 
ingle-stage or two-stage treaters available Various con 
centrations of caustic can be efliciently apple d and epa 
rated. Acid treating, or acid-acid slud treating in seri 


er, 1956—PETROLEt 


can be effected. Doctor treating. three phase treating 


sulfonation and water washing are other po ible alterna 
tives. The flow diagram illustrates one of the many broad 


applic ations possible 


Operating Conditions 


Klectrofining operat 
normal temperatures at which the hydrocarbon 


| 


treated flow to the run down tant or 


torave 
ure ol 2) psi or more required to hold the hye 

bons in a liquid phase tS consumption of about | 
kw 1 normal at the is 1 po ) ol 460 olt ft) 


if 


Yield Thi product quality Varit vith the hydro« 


proce ed and the 


irbon 
treating agent However It) plant 


tated that the products ir’ 


currently operating, it can be 


u uall cl iracterized a aoctot eet table in color kk 
RSH Iree trom Cart over and ¢ ipable 


| 


il | 


Commercial Installations 


Witnerolal 


Reference !’h pRore' 
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CAUSTIC 
PRE WASH TOWER 


MERCAPTAN 
EXTRACTION SYSTEM 
" {YREATED GASOLINE™ 


REGENERATED ALKAL) 


GASOLINE | 
CHARGE il 


— 


Electrolytic Mercaptan—american veveLopmENT CORPORATION 


Application = [hi 


tent of hydrocarbon streams to improve odor and lead 


process reduces the mercaptan con 


susceptibility 
Charge -Any hydrocarbon mixture in which the mer 
captan content is objectionable 
Description. Ihe stock is given a preliminary causti 
wash if it contains, in addition to mercaptans, other 
acidic substances such as H.,S and acid oils. ‘The pre 
treated gasoline is then contacted in a continuous counte! 
current extraction system with an aqueous alkaline so 
lution. ‘The mercaptan rich alkaline solution flows into 
the spent alkali surge drum where it is mixed with a part 
of the regenerated solution and oxygen gas, and then 
pumped through a fine screen to the electrolytic cell 

The main stream of the spent alkali flows through the 
anode compartments and a slip stream through the cath 
ode compartments of the cell. In the anode compartinents 
part of the electric current converts dissolved mercaptans 
to disulfides and the remainder generates gaseous oxygen 
The gaseous oxygen leaves the cell along with the anolyte 
and is then immediately mixed in a turbo-mixer or sim 
ilar device to convert additional meré aptans to disulfides 
Ihe clispe rsed mixture of alkali and oxyven 1s permitted 
to settle Three phase s form gaseous oxygen, disulfides 
and regenerated causti 

The unabsorbed oxygen is contacted with the contents 
of the spent alkali drum before venting to achieve some 


mercaptan oxidation prior to the entry of the solution 


into the electrolytic cell. The disulfides being substantially 
insoluble in the alkaline solution form an upper layer in 
regenerated alkali settler and are periodically drawn ofl 

The regenerated caustic leaving the settler is given a 
naphtha or butane wash to remove disulfides. Part of the 
regenerated solution leaving the naphtha scrubber is_ re 
cycled to the spent alkaline tank; the remainder is 
pumped to the extraction system for further service 

The hydrogen formed in the cathode compartments olf 
the cell is vented, the catholyte being recycled to the 
spent alkali drum 

The ADC electrolytic cell is of the filter press type 
with permeable diaphragms between adjoining plates 
and the rectifier is of a conventional type Otherwise, the 
process employs ordinary refinery equipment, Corrosion 
is at a minimum since the process normally ope rates at 
ambient temperatures and neither heating nor cooling is 
necessary 


The extractant may be any aqueous solution ipable of extract 
ing mercaptans from hydrocarbons and possessing reasonable con 
ductivity. NaOH or KOH solutions are generally used. With 
idequate pretreatment, no chemicals are consumed in the regen 
erative cycle 
Commercial Instaliations—— [he first unit was installed at Ashland, 
Ky., during 1951. Capacity 9000 barrels per day. Additional 
units have been installed at Raffineries Francaises de Petrol de 
L’ Atlantique, Donges, France--6500 barrels per day 
Refineries, Alma, Mich.—-5000 barrels per day; Sun Oil Com 
pany, Carnia, Ontario—-2000 barrels per day; Arabian American 
Oil Company, Ras Tanura, Saudi Arabia—— 25,000 barrels per day 
Reference—PrtTRoLEUM Reriner, vol 33, no 11, p 205 (Nov 
1954 
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PURIFIED MiSs OUT 


aciO Gas 
COOLER 


SOLUTION 
COOLER 


ABSORBER Ps REACTIiVATOR 


weaT 
EXCHANGER 


RICH SOLUTION 


Girboto]—tne cirvier company 


Application. I hy process is employed for removal and cooler and back to the absorber. The case shown is typical 
recovery of hydrogen sulfide from natural and refinery for high pressure natural as operation. ‘The absorber and 
gases, for desulfurization and dehydration of natural gas reactivator towers may be either packed or bubble plate 
for purification of liquid hydrocarbons, and for separa towers of conventional design 

tion of carbon dioxide from hydrogen and synthesis gases Another type of Girbotol proc Is In use for purifyin 
Description The Girbotol process originated with the liquid hydrocarbon in a unilar manne \ packed or 
discovery that acidic gases such as hydrogen sulfide and eve plate tower is used for the absorber and either the 
carbon dioxide react with certain amines to form com liquid hydrocarbon or the Girbotol solution maintained in 
pounds which may be broken down by heat. This revers a continuous phase depending on the specifi ‘ 

ible reaction may, in the case of hydrogen sulfide, be rep Operating Conditions ‘Whe choice of the proper amin 
resented as follows 


RNH HS RNHLHS (where R represent ' 


radical 


and solution streneth de pends on the omposition of the 
to he treated the percentag t hydrogen ullice 


Orkzan 
, . carbon dioxide } ) y al the final purity ce 
I he equilibrium proceeds to the right Or left, de pe naing 1 | ; | 
1 mh tial Ca t it) ttain a moderate 
on the temperature and on the partial pressure ol the , , 
| degree of selectivit the proper choie olutions and 
hydrogen sulfide. The solutions generally employed are , 
operating condition hey on | vv ilfide re 


aqueous solutions of ethanolamine mono-(MEA), di 
DEA) or tri-( TEA 7 ) se agg e : 


Phe operation is a continuous process in which the solu 


rt 


pl init 


tion passes through the absorber where hydrogen sulfid 
is removed from the gas, through he; 
into the reactivator. In the reactivato ren sulfick 


stripped trom the rich solution by and isses Out 


} 
the tower as a concentrated ga together Vit SOME 
into the acid gas cooler. The ste; is condensed 

cooler and returned to the cycle while the hydrogen s 
may be flared. burned under a boiler or recovered 


! ruly wi I eed J jt ) 
mental sulfur : k 

lhe lean solution, essentially free from acid gases, passe Commercial Installations 
from the bottom ol the reactivator throu h he other ice Reference P, eun hey mee 


{ Syeryt f 


of the heat exchange ‘ I ilating sump i olution [) J mt 


Sept , 1956 
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Glycol-Amine Gas Treating—™« FLUOR CORPORATION LTD. 


Application (lhe proc 


removal of hydrogen 


1S applied for the continuous 
sulfide, carbon dioxide, and water 
vapor from gas streams. By the use of methyldiethanola 
mine, this process may be adapted to remove water and 
hydrogen sulfide from vas streams with selective removal 
of CO 


Product Sour natural gas may be treated so that the 
residue gas will contain a guaranteed maximum of 0.15 
grain of HS per 100 set and be dehydrated to a degree 
equal to that obtainable with a straight glycol dehydrator 
Description ‘The process utilizes a mixture of amine 
commonly monoethanolamine and glycol di- or tri 
ethylene glycol) in a simple regenerative cycle. As shown 
in the flow diagram which re presents a typi al appli ation 
the sour gas is introduced into the bottom of the absorb 
ing column, the contractor As it passes upward through 
the bubble trays it is thoroughly contacted with the elycol 
amine solution, which enters at the top of the vessel. The 
outlet gas, free of the CO, and H.S and dehydrated, 
leaves the top of this column, ‘The rich solution containing 
the absorbed acid gases leaves the bottom of the contactor 
and passes through a bank of conventional heat ex 
changers, wherein the temperature of the solution 1s 
raised. The rich solution then enters the regenerating 
column, the still, As it flows down over the bubble trays 
in this column it is contacted with the rising stripping 
vapors, thus stripping the solution of the acidic constitu 
ents, The solution from the bottom tray of the still enters 


a reboiler, wherein it is boiled to provide the stripping 


vapo! for the column Ihe overhead stream of a id ga 
and water vapor from the still passes through a condense1 
and the resultant mixture is separated in an accumulator 
the acid gases passing ove rhead from this vessel and the 
condensate being returned to the still as reflux. The r 
generated lean glycolamine solution leaves the bottom of 
the still, passes through the exchangers, and 1s pumped 
back through coolers to the top of the contactor, thu 
completing the cycle 


'ypical solutions employed in the process may be com 
prised from 10 to 30 percent monoethanolamine, 45 to 85 
percent diethylene glycol, and 5 to 25 percent water, The 
ability to adjust components of the glycol-amine-wate: 
solution makes possible a wide range of sper ifications for 
treated gas purity and water content 


Although the primary advantage of such a process over the 
use of aqueous amine solutions for treating 1s the fact that 
dehydration is also obtained, othe important advantages have 
resulted in the use of this process for cases where dehydration 
not a prime requisite These idvantages include the ability to 
produce extremely high purity gas, a lower initial investment 
decreased consumption of steam, and more satisfactory operation 


with reward to such factors as foaming ind corrosion 


YVields——As a typical example, one installation in which approxi 
mately 60 Mmscf per day of gas containing 450 grains H.S 


per 
100 scf was treated yielded a purity of less than 0.05 grain pet 


100 scf 


Commercial Installations—— Ihe total installed capacity of glycol- 
amine plants at this time is in excess of one and one-quarte! 
billion standard cubic feet per day 


Reference = PrTro_eum Rerin 


1953 





Hydrogen 
Make-up 


Hydrogen 
Recycle 


Reactors 
High-Pressure 


Separator 


Gulf HDS— curr on corporation 


The Gulf 


crudes 


Application 
high sulfur 


at moderat 


HDS Process 
ind residual 


upgrades the qualit ol 
stocks by hydre 


sour enat on 
pressure 
Charge High sulfur 
Product — low sulfur stocks 
Description. Fresh feed to 
make 


crude 


the rether with 


desired re 


unit, to 
heated to the 
the combined 
The 1 effluent, ing 
enters the hi flash where th 
is flashed off as feed to the absorber tower. Condensat 
high-pressure drum goes to the low-pre 
s combined with the rich oil from the absorbes 
Condensate the fed to the fraction 
separation of product During the 
the ind some cok i! 
eneration is required. Much of the 
HS the reaction period or 


ind 1s eventuall tripped out nm the 


hydroger 


up recycle gas is ction tempera 


ture in a the 1 
which 
in exchangers, 
rich gas 
the 


where it 


furnace and stream enter 


iflter be 


on stream itor 


cooled 


h-pressure drun 


from drun 


ure 
tower 
from 


for 


drum 1s 
the de 


" 
ulfur 


low pressure 


itor tower sired 
proce periods part ol 


that periodic re 


ited so ulfur 
which ried t 


lighter 


Wal con 
with the 
recovery 


imin 
ilone 
stem 
Regeneration of 
either a live 


the catalyst is iccomplished by prehe 
steam or flue i ir mixtul 
of about 750 F. in a radi and 
the reactor 
trolled b 


air-to-st 


iting 
nperature 
r it throug! 


ition cor 


then pa 
rate of re 


int furnace 
The 


constant re 


to be regenerated ener 


keeping a niet ter 
ratio 
Operating Conditions 
vary with the feed stock 
as wiven be low 
Reactor ‘Tt 
Reactor Pressure 
H, Conc. of Recycl 
Space Velocity 
Recycle Gas Rate 
Commercial Installations —! her 
date. The M. W. Kelloge Con 
References. [he Ou 
M iy 16, 1955 
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Hydrofining—«ss0 research AND ENGINEERING COMPANY 


Application Hydrofining is a versatile hydrogenation HYDROFINING UNITS’ 


process which may be used for sulfur removal and gen (Operating, Building, or Approved) 


eral upgrading of products Capacity 
COMPANY Location BSD Feed Stock Status 
Charge Gas oils, heating oils, kerosines, solvents : ' 
‘ U Kaltimore, Me 12,004 Cracked Naphth (perat 
cracked naphthas Virgin naphthas, lube stocks and waxes . i + 5000 Cracked Heating O Soention 
Product” Product quality, for the variety of stocks which 


can be treated, will vary with the degree of treatment 0 Be dayonne, N 2,800 Wax 
used in this flexible process. In treating fuels—a popular 0 Bed. Ou C iden, N.J 19,500 
application of the process— Hydrofining will successfully arte a Mo 6,900 | 
lower sulfur content, reduce odor, prevent formation of imble f owl , 8800 Operating 
15.000 racked Napht Operating 


gummy deposits and carbon residues, and generally cor ; ve gg 600 


5,600 Naphth 


(Operating 


rect those properties which might tend to foul engines and td 


ou burners. Product yield is 100 percent on the oil feed ok ke dated 
Description The oil feed enters a coil furnace, where a : Venei 000 
it is heated to a temperature usually between 550 and Ve Ang 
BOO | It then passes to a fixed bed reactor vessel to 

gether with the fresh hydrogen was In the reactor, the et td wie i 700 
feed is treated in the presence ol the hydrogen and a re 

generable metal oxide catalyst at pressures usually be 

tween 90 to BOO psi, After leaving the reactor, the product 

l cooled belore entering a separator from which hydro 

reon-rich gas is recirculated back to the reactor in amounts 

varying according to the specific requirements of the 

finishing operation Alter separation, thre product stream 

enters a Stripper where any residual hydrogen sulfick va 

is removed 

Commercial Installations Sce tabi 

Reference = Prrroteum Reriner, vol 34 

Sept, 1955 
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Mercapsol—tne pure on company 


Application The Mercapsol treating proce removes fide and other salt Lhe asoline then enters the treating 


mercaptan sulfur compounds from gasoline thereby pro tower near the bottom, where it is intimately contacted 


viding a method for meeting sulfur and odor specifica counter-currently by the descending continuou 


tions and for improving the lead susce ptibility Mercapsol solution which effectively extract 
; tans ; th if the atine tow th 
Charge —Mercapsol treating is especially attractive for “a tena e ne fey , ne we he 
, s ft ud t ; oat ‘ 
use on straight run, thermally cracked or thermally r — peer whee ' estes eo 7 as 
! t ’ to 
formed gasolines which are frequently very difficult to On ang On tO In 7 UIT an rage 
treat by other methods Spent Mercapsol solution containing the 


captans 1s withdrawn from the bottom of the treating 
Product In most cases a reduction in me reaptan ulfus 


“ tower into a settler from which the ral oline that separate 
content of 95 to 99 percent can be accomplished conven 


can return by density difference to the tower. The treatin 
olution as it then flows from the Mercapsol settler con 


tains a small amount of di isoline hich is re 


iently, and many gasolines can be extracted to doctor 
sweetness direc tly In almost any case the use of a suitable 
gum inhibitor after Mercapsol treating will result in a 


a covered and returned t t t ’ ) ! Ke a | ol 
doctor sweet product. Since mercaptans are actually 


the dissolved vasoline | ICCOMY i Hall Stripper 
moved from the gasoline instead of being converted to by the use of a small amount « t hich 3 ifficient 
disulfides or other sulfur compounds the product contaim 
less total sulfur than the charge, and the process thus aids 


very materially in meeting sulfur specifications, One of 


for this purpose but not enoug! { ’ tthe n 
Caplan present Phe Mer ipsol I tripped ol 
mercaptans in the regenerating 


stored in the re enerated Mer 


1 pumped 0 j nt 


the principal advantages of the process is an improve 
ment in the tetraethyl lead susceptibility of the gasoline 


i 
An improved gum inhibitor susceptibility is an additional 


cvcle 

benefit The Mercapsol treating solutie jueous solution 
Description Lhe operation of the proce is illustrated of sodium hydroxide containing i] rtaur id onl 
by the flow diagram. Gasoline is treated in the liquid phase which act as solubility promoter won | With 
at ambient temperatures Hydrogen sulfide and other proper precaution ivaln cont 

acidic substances, which would otherwise build up in the solution may be used indefinite] 

permanent treating solution, are first removed by contact Commercial Installations Mv: 

with low strength caustic solution. ‘The gasoline from thi rently being used in two plants of ‘The 

step passes through a coalescer whose function is to re Reference //i¢ Oil and Ga 


move any aqueous phase which would contain sodium sul 126 (Apr 13, 1944 
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OT -Tola 


Condensér Naphtha 


Wash 


Decanter Naphtha 


Water Percolation 


Filter 


Spent 
Tel elaniare 


Spent Naphtha 


Finished 
Oil 


Regenerated 


Makeup Clay Clay Elevator 


(START 


Used Clay Belt 


Used Clay 
Elevator 


Percolation Filtration—minerat & CHEMICALS CORPORATION OF AMERICA 


Application ~The process is applied for finish refining 
of lube oils and other fractions 

Product -Finished oils and waxes are characterized by 
excellent color, odor and taste, and by 
demulsifying properties 

Description 
other 


their stability in 
Lhe process consists of filtering the oil o1 
charge through a vessel commonly containing 10 
to 5O tons of adsorbent 


activated bauxite 


fuller’s earth o 
After a preliminary period during which 
thoroughly soaked with charge oil, the 
latter is passed through the clay until the adsorbent fails 
to produce specification products The first oil out 18 
lightest in color The effluent 
gradually and more oil flows 


media, either 


the Clay bed IS 


oil darkens 
through the unit 
After the oil stream has stopped, naphtha Is sent through 


color of the 
aS Thore 


the clay bed to reclaim the remaining oil, Steaming follows 


to recover the naphtha Ihe clay is then conveyed to a 


kettle for burning off the carbonaceous deposits of oil and 


npuritie s and returned to the filter for another cycle 


UNFILTERED OIL INSPECTION 


PROCESSING Viseosity-S.t 


CRUDE SOURCI APT Ge 100° I 210° I 


The 20/60 and 30/60 mesh adsorbent grades have been 
found to be best adapted to most percolation refining 
operations. 

The choice between activated bauxite and fuller’s earth 
as the preterred percolation adsorbent 1S predicated on 
comparative costs and product quality considerations. In 
many cases the same high product quality is possible with 
either 


adsorbent and the choice may rest 


solely on any 
difference in capital investment or on operating costs 

Yields See table yields will vary with dif- 
ferent oils, the principal factors influencing them being 
crude oil source and the amount of refining pre-treatment 
lubricating oil 


The relative 


fractions to filter finish 
ing. Generally heavy decolorization requirement will favor 
fuller’s earth while lighter color 
tion) will favor bauxite 

Commercial Installations 


References Petroleum Processin 
1947 


received prior 


loads less color reduc 


than 53 installations 


Mor 


ol 2, no 9, p 67 Sept, 


PERCOLATION YIELD 


New Fullers Earth New Bauxite 
Viscosity Pour olor lor 


r Colo 
Index Pout F Bol. Ton Bbl. MCF Bbl. Ton  Bbi. MCI NPA 





Purified Gas 


Very Lean 


luti 
Solution Solution 


Lean 


Bubbie Plate : 
: Solution Reconcentrator 


Extractor 


Exchonger : 
Londensate 


Cooling 
Water 


Extractor 


Solution Pumps Regenerator 


Phosphate Desulfurization—sne vevetopment company 


Application The Shell Phosphate proce is a contin In treating gase the extraction step is carmed out in a 
uous cycle process for removing and recovering hydrogen bubble-tray column using split-solution flow. The ra 

sulfide from natural and refinery gases and liquid hydro is contacted countercurrently with the lean solution in the 
carbon fractions Lhe process consists of two. steps lower section of the column for removal of the bulk of the 
absorption and regeneration H.S as it proceeds through the upper part of the column 


Description. The principal absorption reaction may ie gas is further contacte 1 the ver 


expres ed by the equation final de 


KPO, HLS K.HPO, KHS t treatment 


extraction tep l 


ping steam, which reverses the absorption reaction olution flow. Aft 


liqguid treams differs only } flows thie 
| 


vuard against 
The | yaurog 
tially free of 


for manutac 


Regeneration of the solution is effected by means « 


Treatment of gas and 


| 


design of the extractor and enerally, in the 


' 


solution flow for gas treatin The sketch sho 


solution flow scheme 


| ‘ \ 
Under actual operatin conditions the tripotassium 


phosphate solution used in the process removes HS pret Since K,PO 


erentially from eases containing both H.S and CO... Thi decompose not 
unique feature of the Phosphate Process iay be hi hly not contaminat 
itaveous in desulfunzation of natural | nthesi olution lo 
st In such cases it is often unnecessary or undesirabl for all equipmer 
to remove most of the CQO. along with H.-S for reason miiraity meta 


he sides the higher attendant tripping steam consumption ma he ised i 


Ihe Phosphate process is particularly suit for re instrument al 
covery of H.S from which it ts desired to make elemental teel, Observance 
sulfur. For that purpose it 1s important tl freedom from corr 
H.S be of high purity, 1.e., with minimum CO, and hy Commercial Installations 
carbon content The Phosphate process Can remove H » talled 


economically from gases containing CQ. and H.S tn ratio Reference 


as high as 20 to ] 1949 





TANNIN - SOLUTIZER PROCESS 


Gasoline 


n 4e 


685% 


siti csaiiediaa iam 


f 
% 


Exhoust = REGENERATION SYSTEM 
ea 


GASOLINE =| 
. r 
GOALESCER~ Ale, 


Ce) 


HEATER ~ 


SPRLARALLAI 


PHTHA 


SOLUTIZER TREATMENT 


TT 


SOLUTION 
COALESCER 


Sweetened 
Gasoline 


-Lean Solution 


RSSR+ 
Naphtha 


Solutizer Procesg—sneu vevetopment COMPANY 


Fannin Solutizer evel 


Application. [hie 


process 


process is a 
removes mercaptans from sour gasolines 
Product = Mercaptan removal to the sweet” level 
of O.OOL to 0.005 


easily 


“odor 


weight percent mercaptan sulfur 1s 


achieved when treating a wide range of straight 
run or cracked stocks, either low-end-point or full boiling 
range vasolines 
Description 


caust 


The three essential steps of the process art 


pretreatment, solutizer treatment and regenera 


tion, Caustic pretreatment is often necessary to remove 


acidic components such as hydrogen sulfide and, in some 
A single 


conventional mixer-settler arrangement is usually satisfac 


cases, to control the alkyl phenol concentration 


tory lor this purpose, and the caustk solution may be used 
until it is saturated, A 
caustic settler to minimize contamination of the potassium 


essentially coalescer follows the 


hydroxide treating solution with sodium ton 


feed 
solutizer solution in counter 


For mercaptan extraction the sour hydrocarbon 
is contacted with a suitable 
current flow Ihe solution may contain as solutizer either 
added fatty acids or naturally occurring alkyl phenols 
The latter may be used if their concentration in the frac 
tion treated is great enough to maintain the required solu 
tizer streneth in the treating solution 

In the past, mixer-settler units have been used for the 
in all new desiens, 


RDC 


apparatus in this step of 


Howe vel 
Contactor 


mereaptan extraction step 
the Shell Rotating Dise 
l sc ol 


has re plac ed 
the ney 


mixer-settlers 


290 


the process substantially reduces capital cost and adds 
significantly to operating flexibility 

The from the 
section to storage or subsequent operations The 


treated hydrocarbon flows extraction 
spent 
treating solution is heated to 130 to 160 F., passes through 
a gasoline coalescer, and enters the regenerator where the 
extracted disulfides by au 


mercaptans are oxidized to 


blowing. This operation is accomplished in a column 
equipped with efficient au dispersers or in any standard 
entrained 
lhe naphtha 


required is only | to 2 percent of the gasoline treating 


liquid-gas mixing device. Dissolved and/or 


disulfide oil is removed by a naphtha wash 


rate, and it may be disposed of by adding it to reforming 
stock The 


utizer solution is then cooled and returned to the extrac 


Or catalytic crac king charge revenerated sol- 


tion step 

The extracting agent Is strong potassium hydroxide so 
lution containing mercaptan solubility promoters (solu 
fatty 
«if ids and or alkyl phenols 


tizers) such as acids; e.g., propionic and butyric 


No corrosion-resistant metals are required as Opt rating 
t mperatures are low and the treating solution is non-cor- 
rosive. Labor costs are low due to simplicity of operation 
and adaptability to virtually complete automatic control 
The solution is inexpensive and has an extended treating 
Exhaust steam can 


life, so that chemical cost is nominal 


be used to fulfill the limited heating requirements 


Reference — PrrroLtetuM 


May. 1939 


REFINER, vol 18, no 5, p 17] 
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Trickle Hydrodesulfurization—steu vevetopment company 


Application 


middle distillates by means of the reaction of sulfur com 


The process is used to remove sulfur from 


pounds with a minimum amount of hydrogen 

Charge— Middle distillates such as straight-run and cata 
lytic ally-« racked gas oils. 

Product 


tained, a small fraction of high-octane gasoline being pro- 


A sulfur removal of 85 to 90 percent is ob 


duced from the sulfur compounds 


Description 
and fresh hydrogen, as well as recy le hydro ren, are com 


As shown in the diagram, the oil charges 


bined. The combination is first preheated by exchange 
with hot reaction products, and then is heated in a small 
gas- or oil-fired furnace 

The reactor may contain a number of catalyst beds be 
tween which cold charge oil is injected to take up the heat 
produced in the exothermic hydrogenation reactions. The 
number of beds required depends upon the sulfur and 
olefin content of the charge stock and upon the degree of 
sulfur removal desired. With low-sulfur stocks, i.e., stock 
with a sulfur content of, say, approximately | percent by 
weight or less, intermediate cooling may be omitted. The 
reaction produc ts, after heat exchange with the feed, are 
cooled further and then passed to the high-pressure sepa 
rator--from which. after the addition of makeup hydro 
gen, the gas is recycled. The liquid from the high-pressure 
separator is flashed in a low-pressure separator, and 
then passed toa product fractionating section for removal 
I 


io} 


of the remaining hydrogen sulfide and 
If desired, an engine-fuel type of 


The low-pressure tail 


recovered 
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purification plant for removal of hydrowen ilfid 

subsequently be converted to sulfur in a Claus plan 
For most commercial applications the rate 

catalyst activity will be extremely low 

catalyst life of the order of one year 

Operating Conditions [he preferred oper 

deep sulfurization of middle distillates KU to 

removal) are 600 to 850 psia and 680 to 

Vields| The table below shows typical pro 

the hydrodesulfurization of a Middle Ea 

a icked gas oil 


Processing Condition 
ata t Cobalt - molybdenum alumina 
r] 


Product* Vroduct* Preduct Product 
heed t ander j o iw Hot 
Stock 170 F "e Plo 
‘ ? “ 
Percent by \ f i} “ 
(sravit Deg. API 
ASTM 3 Distillation 


ul I 


Reference Prin: 


1955 





Make Gas 


Recycle Gas 


Hydrogen Compressor dae laalelalehiels 


Make-Up 
‘ 


Ls Torelabmate) 
Reactor 


Feed- Product Set 
Exchanger corer 


Heater 
High Pressure 


bel J elelme hae) s 


Unifining—vnion OIL COMPANY OF CALIFORNIA & UNIVERSAL OIL PRODUCTS COMPANY 


Application Unifining 4 i versatile catalytu hydro bilizer may be replaced by a stripper rectihied ibsorber 


enation proc for removin ulfur, nitrogen, oxygen or other comparable equipment. The abilized product 


and other contaminants from petroleum fractions then ready for fractionation as indicated in this flow dia 


Charge Lhe process may he applied to either straight gram, or may be utilized directly 


run or cracked feedstock: whether light or heavy ol Products and Yields 
high-sulflur content or low A 15,750 bpsd Unifinine 


ope on for abou oO yea 1 muixtu 
Products he objec tives of Unifinine include | Re peratior I t tw tur 
high nitrogen naphthas derived mainly from 


{f hich ilfur 


coking operations 
The bulk of the product rmer feedstock. Ty 
tion of catalytic reforming feedstocks, whether straight-run cial data 


duction in sulfur and nitrogen compounds 2) Prepara a 
] l are 
or cracked ) Im yrovement mn odor color vurn and : — 

) , | ’ Unifining Coker Distillates 

torage stability and 4 Improvement in burning prop 

erty cetane number, lead susceptibility, and suscepti PRODUCTS 


| Total Charge 
bility to catalytic crackin Mixed California} Rerun Rerun 


Distillates | Overhead Bottoms 
Description Lhe accompanying diagram hows an mr ~° ae 
equipment arrangement for the simultaneou preparation ASTM Dist. § 
of catalytic reformer feed and high-grade tove oil by the 4 
processing of coker distillates. ‘The feed is combined with 
hydrogen recycle va pre heated by heat exchange with 
reactor products and heated to the required reactor inlet 
temperatures, On passing through the reactor, the desired 
catalytic reactions are accomplished and these may occur 


in either vapor-phase or mixed-phase conditions, depend 
Commercial Installations— [he first 
made in 195 At the present tir 
licensed for operation These 

and flow to a high pressure separator ie hvdrogen-ricl Unifining to straight-run, ther 


ing on the specify appli ation 


Lhe reactor product alter he it ¢ I { itt cooled 


straight-run kerosine diesels ind b 
gas is recycled back to the reactor. Any excess over proce . 
| breaker distillates and gas oils; catal 
distillates: and lube oils. A Unifinis 
from either Universal Oil Products Cor I oO! 
light gases and is shown in this figure as a conventional pany of California, Commercial Development 
refluxed stabilizer. In other specific applications the sta 


require ments 18 vented to fuel The high pressure separa 


tor liquid flows to a stabilizer for removal of dissolved 


Reference PrTrroteum Reriner,vol 35,n 
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Unisol Mercaptan Extraction—vuniversa: on propucts company 


Application-— The extracts mercaptan sulfur 
compounds and certain nitrogen compounds from gaso 
line and higher boiling 


process 


petroleum fractions 


Product——Mercaptan reduction of better than 99 per 
cent is readily accomplished by the process. Octane num- 
ber improvements at the 3 c« 
from one to three or more 


tetraethyl lead level range 
points in commercial opera 
tions. depending on the mercaptan sulfur content of the 
untreated gasoline 

The treated product as it comes from the unit is usually 
sweet or nearly sweet. In almost all cases the product is 
completely sweet after a short time in storage, 
larly if inhibited with UOP No. 5 Inhibitor, which has 


the unique property of accelerating air sweetening 


parti u 


In comparisons of the properties of Unisol treated gaso 
line with the raw gasoline or with the produ obtained 
by conventional sweetening, it is generally found that 
Unisol treating improves inhibitor susceptibility and low- 
ers ASTM gum, and that copper-dish gum 


ing. are considerably lowe: 


after inhibit 
Recently deve loped modifica 
tions enable the process to remove 95% or more of the 


mercaptans from distillates : 1 


it h as kerosine and dome Stic 
heating oil, thereby producing an oil with superior odor 
characteristics. Pyrrole-type nitrogen compounds are also 

Removal of sulfur and nitrogen 
compounds by Unisol treating markedly 


in distillate oil 


removed by the process 


color 


Filtes 


tendencies of domestic fuel 


reduces 
and sediment forming tendencies 
and burner tip plugging 
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ble nds of virgin and catalvti ally cl icked ( 


greatly reduced by Unisol treating 


Description 
to the 


in countercurrent flow an aqueou 


Hydrogen sulfide-fre« 


gasoline ] charged 


bottom of an extraction column where it meet 
olution of methanol 
olution | 
the top of the extractor and the 


and caustic soda. The caustic introduced near 


methanol enter neat 
the mid point The caustic oda } 
above the methanol inlet, in order to recove 
inol dissolved in the 


Pre ated 


ntroduced eparately 
I it) meth 
asoline 

rasoline is recovered as an overhead product 


ind receive no ubsequent treatment except addition ol 


inhibitor. The mercaptan-rich caustic-methanol solution 


is withdrawn from the bottom ction column 
tripper Here 


I 
merca] iken overhead 


leaving the causti i] ma product id 


and char red rif 


jtan 


ust 
The 


cooled 


dj po 
lerred t 
methanol] 
‘ 


‘ 
r 


team. Ne 


ping 


Reference ():/ 
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H»S 
Product 


H. P. Vent 
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Vapor-Phase Hydrodesulfurization— sxe vevetopment company 


Application 


motor 


sis used to treat aviation and 


I his proce 


gasoline blending components to produce low 


sulfur, low-gum product 
Charge 
Products Aviation and motor 


light distillate fuel oil 


Cracked naphthas and straight-run distillates 


vasoline blending Lon ks 


and mineral spirit 
Description 


im the 


Ihe flow pattern tor the shown 
Raw feed is mixed with 
tream preheated by heat 


then in a 


proce Ss il 
acompanying diagram 


hydrogen and the combined 


and furnace 
to the 
| 


heat exchanged 


exchange with reactor product 


From the furnace the teed passes In vapor phase 


adiabatic reactor. Reactor product 1 


with cold feed and sent cooler 


Cras 


hydrogen sulfide 


to wate! 
alter the treated for 


Makeup 


hydrogen is added to the recycle hydrogen, Liquid prod 


remaining cooling step i 


removal and then recirculated 


uct from the high pressure separator 1s first flashed at a 


order to remove dissolved 
then 


final 


low pressure in part ol the 


and 1s treated so a to hydrogen 
ulfick \ causti 
sof hydrogen sulfide 
The catalyst for the de 


ulfick It has hich 


It can selectively cde 


7 iS PCTHOVE 


and water wash removes last 


trace 


ullurization is tungsten-nickel 


activity and can be regenerated 


ulfurize cracked naphtha for motor 


gasoline where saturation of olefin must be minimized 


in order to retain high octane ratings 


Normal operating 
yt) psig IL hie 
between 450 1 


Operation Conditions 
between 900 psig inlet 
and 700 | 


range of the 


and reactol tem 


Vhis 
feed 


perature 1s normally 


temperature depends on the boiling 


pressure 1s 


stock, the depth of the desulfurization, and the catalyst 


activity 


High space velocities are used so that a small 


will handle high Mok 


hydrogen to feed is relatively low 


reactor charge rates ratio of 


When thermally or catalytically cracked naphtha is the 
feed stock, the is regenerated only every 2 to 4 
With 


a Straight-run distillate feed stock 
ating period is about 


catalyst 
months the oper- 
10 months between regenerations 
Ultimate catalyst life depends upon the physical strength 
ol the 


pound for each 600 barrels of cracked naphtl a processcd 


Yields 


are ovet 


catalyst. At one plant catalyst usage was about one 


Ihe liquid volumetric 
100 percent 


yields from this proces 
With cracked naphthas containing 
0.4 to 1.5 weight percent sulfur in sulfur i 


The resulting produc ts are stable 


the reduction 
about 60 to 70 percent 
gasolines in all re spects 


Economics — I he 
barrels per 


estimated cost of a unit with cap 
stream day is about $2 millon, excludin 
The direct cost of treating catalytically 


is follows 


facilities 


cracked 

tha is 
Item 
Utilities 
Chemical 
Hydrogen 
Labor 
Maintenance 
Overhead 


Total 


Commercial Installations ( ): 
it Wood R ver, Tl 

Reference PrrroretmM Rerin 
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Crude Distillation for Maximum Cracking Feed— 
STONE & WEBSTER ENGINEERING CORPORATION——BADGER PROCESS DIVISION 


Application Ph process provide s a means of obtaining temperature team to hydrocarbon ratio and te mperature 
maximum catalytic cracker feed by distillation of crude of cooling water for ’ un condensers or baro 
oil metre 

| 


wit i t . 
ISthile l ihe we! 


Products Phe products shown are typical of a combina Vacuum « ( 
tion atmospheric and vacuum distillation unit. Catalytic withdrawn a (ream unprove the heat re 


cracker feed consists of atmospheric heavy gas oil aug covery. Both atmospheric and CUuUI TOM are CQuipper 

mented by light and heavy vacuum distillates with circulating reflux system wot I oval. This at 
y , ' tor li ( ron 

Description Crude oil | preheated by exchange with rangement reduces top reflux and ize, and provide 


y el t tor \ 4) ( 
product and reflux streams before passing through a fired high level heat for ind reboiler servic 


heater to the crude tower. The exchanger arrangement 1 Lhe production ol a catal cker feed with mini 


selected on the basis of distillate draw-off temperature mum carbon residue and metal contaminants is of great 


and fuel value to vive maximum economical heat re importance, Carbon residue can ise Excessive Coke Tor 


covery mation while metal contaminant riously allect catal 


\ \ T ‘> | | | ’ ‘ aa 
Initial fractionation of the crude oil takes place al selectivity and produe eld istribution. Pro 


essentially atmospheric pressure to produce the overhead minimizing entrainment in 
and the four side streams shown. ‘The overhead passes to lore imperative 


mized by the u 


a condenser and the net light gasoline produc t charged to 


a stabilizer for vapor pressure control, Uncondensed ga above a proper! 


1S compressed and flows to the stabilizer for recovery of be used in the 


propylene and heavier fractions. Alternativel oil qualit 

bilizer might be integrated with the catalyt P Liquid from 

recovery unit the feed enterin th) ‘ I nuous | 
In order to obtain maximum yield of gas oil suitable the low Ut a nm distill 

for catalytic cracker feed, the bottoms from the crude é without iin cuum residu 

tower is further heated and vaporized in the vacuum ‘ i tay 1" trippe nd pum 

flashes Steam is used to assist Vaporization and avoid heat x ial ! to rage ! oduct may 

CXCCSSIVE temperatures whic would cause indesirable 

cracking of the residue. The selection of the optimum 

operating pressure in the vacuum flasher is influenced by 


a number of factors, including maximum permissible fla 
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Crude Distillation for Maximum Lubes—roster wueeter corporation 


fractional 


Application | hi 


separation of crude oil while produ ing a maximum yield 


Process Is 


appli d to the 


of lubricating oil stocks 


Description A 
The crude pl ks up heat from some of the other 


inplified flow diagram of the proces 
1 shown 
treams within the system by passing through exchanger 
crude 


flow is first through the reflux recirculating system \ 


represented by letters in the flow diagram, ‘The 


and is then split into two streams, One stream picks up 


further heat through heat exchanve with the trade ga 
oil traction IB) from the atmospheri tower and thi 
prehe ited tream then moves on to the electrolyti de 


| 


alter. The other portion of the stream acquires additional 


heat through heat exchange in the lieht vacuum gas oil 
reflux circulating system (4 and it too enters the ele 
ystem 


Leaving the desalter the 


trolyti cle salting 
further 
increased in temperature by heat exchange in the reflux 


recirculating system (1) It then es directly to the 


pre hie ated crude 


pre fractionator where water and leg vasoline ind non 
condensable gas are flashed off 
I hve partially reduced crude } 


fractionator and this stream is also split into two parts. A 


pumped from the pore 


small trea passes through a direct-fired heater and 
re-euter the pretractionator to maintain a desired tem 


perature in thi prelractionator The MWiajor portion ol 
thre tream leaving the pretractionator exchange heat in 
the recirculating reflux system (E). It then passes through 


the recirculating reflux system (1 picking up more heat 


Other Processes 


and finally obtains its last preheat by passing through an 
exchanger through which the hot asphaltic bottoms from 
the vacuum unit are being pumped (; 

The partially reduced crude now preheated to a tem 
perature ol 120 Ff enters a direct-fired atmospheri 
heater in which it 1s raised in temperature for the pu 
pose ol vaporizing the produc ts required from the atmo 
fractionating colurnn. ‘The mixture of reduced 


then passes directly 


pheri 
crude and vaporized hehter products 
to the atmospheric column where the fractionation into 
the de sired product take 5 place 

Four sidestream product are removed 1 
phe ric column and enter the t! pping 
are flashed to 
olf by 


id t , 
ice rCaln 


pecihication juality 1 he 
open steam returns to the column 


are cooled and pumped to stora 


Phe reduced crude from the bottom of the 


column i pumped directly to the direct 


heater in which it 1 used in mperature 


porization ol all but an a phaltic residue 
ol vapor and isphalt then pa 


tionating column for the purps 
ture into desired interme 


Phre 


are drawn from. the 


lubricating d 


through coolers to t¢ 
asphalt residue 1 


fractionating column 
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Grease Manufacturing—steatroro 


Application 


of a wide range of lubricating grease 


The process 1s applied to the manufacture 


Charge— Various compounds of fatty acids and alkali 
earth metals to form a soap, toge ther, usually, with oils of 
pe troleum source 


Products 


lithium, barium 


Lubricating grease such as calcium, soda 
aluminum, mixed-base and non-soap 


base grease of desired specifications 


Description Lh process involves accurate weight con 
trol of all feed components, intimate mixing, rapid heat 
ing and cooling, together with milling, dehydration and 
deaeration, whence vel required "The ACCOMM panying flow 
sheet illustrates the process arrangement of the major 
items of equipment: all-radiant oil circulation heater, high 
dispersion contactor, scraper kettle and vreast polisher 
In general, the required ingredients for producing soap 
ire charged through weigh tanks into the contactor where 
mixing is induced by an axial-flow impeller located in 
the lower end of the circulation tube promoting rapid 
internal circulation of the entire mass in a large cyclic 
A heating medium at 400 F. to 600 I 


plied to the contactor shell and circulation tube jackets 


stream is sup 
by the hot oil circulation pump. An extremely short time 


cycle (approximately 50 minutes) is required to complete 
the saponification reaction and, simultaneously, or later 
if desired, the excess water may be removed through a 
Vacuum line The re mainder ol the oil and additive S ryiay 
then be charged into the contactor to complete the manu 


facture of high penetration grease, or the soap may be 
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transferred into a scraper keutle where these ingredients 
are added and the grease iS finished to pecuhcation The 
heavier types of grease are normally finished in the se raper 
kettle owing to the high viscosity which prevail AL tle 
proper finishing temperature 

Mixing and circulation of the contents of the 


kettle are 


(taper 


achieved by dual acting counter-rotatimg 


pumping a emblies arranged to turn over the entire con 
tent ol the kettle and create inter-stave recire ulation be 
tween the sets of impeller Phe dual-driven craper ket 
tle is jacketed for either oil heating or coolin The insick 
of the kettle shell is 


heat transfer and eflective 


moothly machined to provide rap 


craping the side-wall 


assembly carrie accurately made 


scraper frame 
floating type scrapers for scraping the straight leng 
the shell twice per revolution 

Phe hot oil circulation pump provides 400 to 600 F. hot 
oil to the scraper kettle jacket on the heat r cycle On the 
cooling cycle the cold oil jacket pump is employ recycling 
jacket oil through the cools r, returning to the ke chet 

The finished grease from either the contactor scraper kettle 
may be pack it } rectl or turther processed through a grease 
mill and grease 0 her sreq ured by the sper cations tor the 
final product 
A ty 
type 4 


required for the manufa 


pical time cy 
vwrease s ' hours 


ind for soda-base 
mately 2 to 3 hours 

Pilot plant grease manufacturing equipment i nor see 
mn conjunction with the ry il equipment fe the purpose 
of plant guidance nad the 
vrease formulations 


Commercial installations Mar 
been in operation for a number 


ibroad 





Light Hydrocarbon Recovery Processes 


Application 
applied to refinery gas recovery and gasoline stabilization 
The initial refinery application, the setting of gasoline 
vapor pressure in fractionating column stabilizers, con- 
tinues to be a major refinery process operation though 
vapor recovery and fractionation units are now among 
the essential sec ondary refinery processes 

Such plants found initial refinery applications as acces- 
sories to early thermal cracking units. In many of these 
cracking units, gas and gasoline were separated at near 
atmospheric 


Light hydrocarbon recovery processes are 


pressures under equilibrium conditions, so 
that large volumes of valuable butane-and-heavier com- 
ponents were not condensed to liquid. The widespread 
adoption of the catalytic cracking processes resulted in 
increased installation of gas-concentration and stabiliza- 
tion facilities for the two-fold reason that catalytic- 
cracking plants produce large quantities of pentane and 
lighter materials and that these plants must of necessity 
fractionate the reactor effluent at low pressure 
Practically all refineries in operation today 
some form of gas-recovery and fractionation plant 


include 
Their 
design depends upon the type of refinery process units 
employed and the amounts of wet gas and unstable dis 
tillates to be handled. Each refinery situation requires 
special consideration 
Charge Unstable distillates and wet gases from refinery 
process units 


Products 
pane, ethane and methane 


Gasoline, butylene, butane propylene, pro 


Description Recovery unit designs vary widely with 
the desired retention and separation ol Vapor compo 
nents. Methods for separation include: (1 


ed 


fractionating 


absorbers, low temperature fractionation and ) 


adsorption, ‘The most popular method in modern plants 
is the fractionating absorber as illustrated in the upper 
flow diagram 

The cracking plant effluent is charged to a main frac 
tionator on which the end point gasoline and all lower 
taken ove rhead 
The liquid overhead is pumped and the gas compressed 


boiling components in the product are 
into a fractionating absorber, In this column, a separation 
is made between propylene and ethane. ‘The lean oil used 
is depentanized gasoline from the bottom of the next col 
umn: this stream recycling through the two columns. Very 
high propylene recoveries with little ethane contamination 
can be obtained. The operation of these units is very 
satisfactory, the major problem being the fouling of the 
absorber column with contaminants present in the feed 

The lower diagram represents an application of the 
refrigeration o1 low temperature fractionation process 
This plant receives gas and gasoline from a catalyth 
cracking unit and froma treating unit 


Motor gasoline from the cracking plant is charged to 
the debutanizer. This column is operated at 185 psig to 
effect recovery of the major portion of the overhead as 
liquid Debutanized gasoline goes to storage 

Aviation gasoline from the treating unit is stabilized at 
approximately the same pressure, also to obtain maximum 
recovery of the overhead as liquid, and the stabilized 
gasoline is pumped to storage. The liquid overhead prod- 
ucts from the debutanizer and stabilizer are pumped to a 
surge tank from which they are sent to the de-ethanizet 


304 Other Processes 


Cracking-unit gas is received at 50 psig. The smaller 
amount of treating-unit gas, available at lower pressure, 
is compressed to 50 psig, and these streams are combined 
with the small flow of overhead gas from the debutanizer 
and stabilizer, compressed, and discharged into the de- 
ethanizer which operates at 450 psig. The overhead from 
this column at 125 F. is water-cooled and then refriger- 
ated, providing reflux at a temperature of 45 to 50 F 
The possibility of hydrate formation precludes the use of 
lower temperatures. The refrigeration unit uses propane 
as the refrigerant. Refrigeration is effected by the evap- 
oration of plant propane in a kettle-type tubular unit 
The propane vapor so produced is compressed and then 
condensed in the depropanizer overhead product con- 
denser. Net de-ethanizer overhead product gas goes to 
plant fuel 


De-ethanizer bottoms are depropanized 250 psig. In 
this column, commer¢ ial propane iS produced overhead 
The bottoms are sufficiently depropanized so that the sub- 
sequent butane product will contain less than 1 mol 
percent propane, The butane tower operates at 100 psig 
and is designed to make a sharp separation between 
normal butane in the overhead and isopentane in the 
bottoms. The bottoms from the butane tower is feed for 
the isopentane column. This column, operating at 22 psig, 
is designed to produce overhead an isopentane fraction 
of 98 percent purity. The bottoms from the isopentane 
column 


comprising normal 


pentane and heavier are 


pumped to storage and used in motor-gasoline blends 
Although two isopentane shown in the flow 
diagram, it will be noted that process-wise they 
constitute one tower. 


height of 
this particular installation 


towers are 
actually 
A split tower was used since the 
a single 


tower would have been excessive for 


For separation and recovery of low cone entration gases, 
the Hypersorption (Union Oil Company of California 
process represents an entirely different approach. ‘This 
adsorption process is applicable 


to the separation and recovery ol hydrogen 
acetylenes 


no diagram shown 


nitrogen 
methane, ethane and ethylene propane and 


propy lene 


The process employs a moving bed of activated charcoal t 
adsorb and fractionate components of a gas stream Feed gas 
enters through a distributor and flows upward countercurrent to 
the moving bed of charcoal. Heavier components are prefer 
entially adsorbed and retained on the charcoal while the lightest 
components disengage at the cooling zone at the top of the 
tower, and pass off 

As the charcoal passes downward, it Is increasingly subjected 
to a reflux of heavy constituents separated in the stripping zone, 
which serves to liberate lighter constituents adsorbed on the 
downward-moving charcoal, A concentration of these latter in 
the vapor phase results and if desired can be disengaged as a 
side-cut product gas between the feed and bottom product dis 
engaging sections 

As the charcoal flows past the bottom product disengaging 
section into a steaming section, it meets an upward flow of steam 
which liberates the adsorbed heavy components, and these flow 
upward either to return as reflux or pass out as bottom product 

The charcoal flows from the steaming section into a strippping 
section wherein it passes down through tubes heated by a cir 
culating heat-transfer medium and through which the steam has 
passed countercurrent to the charcoal This section effects the 
removal of substantially all adsorbed residual material 

Ihe charcoal is transported to the top of the tower by means 
of a gas lift system, thence into the cooling section wherein the 
charcoal is cooled to the desired temperature for adsorption 

When necessary a regeneration system is provided to reactivat 
a side stream of charcoal 
temperature using steam 


This operation is performed at high 
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What Hydrogen Treating Can Do 


This comprehensive report examines the factors which have ushered hydro- 


desulfurization into prominence today. 


Herbert Kay 


Climax Molvbeder 


at i 
OW | rk ( 


If THE PETROLEUM REFINER were asked to 


designate his two most pressing problems, he would prob 


ibly name the following 


@ The competitive race for hivher octane yvasolines and 


for better quality petrol um products 
@ The high sulfur content of crudes 


These problems are closely related as are the processes 
which the refiner has selected to help him—-namely, cata 
lytic reforming and catalytic hydrogenation, the two most 
inportant and fastest growing processes in petroleum 
technology today. In catalytic reforming, the refiner has 
both a means ol produc Ine high octane gasoline econo. 
ically and a source of low cost by product hydrogen for 


desulfurizing and otherwise upgrading stocks 


Current expansion in catalytic hydrogenation capacity 
has been brought about by many tactors which can he 


summarized as follows 


| Depletion of low-sulfur crude petroleum sources 


’ The high sulfur content of newly discovered crude 
sources 

}. Increased demand for all petroleum produ ts 

t, Consumer demand for sulfur-free products with im 
proved burning characteristics 

». Increased use of cracking and coking, causing con 
centration of undesirable compounds of sulfur, nitro 
ven and oxygen in heavier fractions 

6. Competitive gasoline market 
Need for higher octane motor fuels, resulting in ex 
pansion of reformer capacity and availability of cheap 
by product hydrogen 

8. Need to prevent poisoning ol expensive catalysts used 
in catalytic reforming 

9. Municipal legislation governing smoke contro] and 
alr pollution 


Crude Oils Contain Contaminants 
Of undesirable components in crude petrol um, there 
is aS much as i) perce nt sulfur, 2 y percent nitrogen and 
3. percent oxygen. There are also traces of metals. Sulfur 
is by far the most objectionable of these contaminants and 
its removal is the principal purpose for the installation of 
Inc reast d attention how 


catalytic hydrogenation uints 





ever, is being given to nitrogen because of its polsonin 
effect on silica-alumina cracking and platinum reforming 
catalysts 

Sour crude oils contain relatively large quantities of sul- 
fur in the form of dissolved hydrogen sulfide, alkyl sulfides 
mercaptans, thiophenes, etc. In addition to the techno 
logical and economic problems caused by these com- 
pounds, sour crudes are also objectionaable in that they 
are dangerous to personnel, are highly corrosive and 
constitute a fire and explosion hazard 

The refiner, however, can look forward to no escape 
from the necessity of processing high-sulfur crudes. Better 
quality crudes are being depleted and the new discoveries 
are high in sulfur content 

At the same time, the consumer is demanding more 
and better products. Consumption of petroleum products 
in 1956 will probably exceed last year’s by 5-6 percent 
Yet last year only 1.2 barrels of oil were discovered for 
every barrel produced as compared to the average yearly 
discovery rate of 1.6 barrels for the ten years, 1946-1955 
With the rate of consumption approaching the rate of 
discovery, the industry must refine to increasingly exact 
ing standards poorer crudes that might otherwise be left 
in reserve 

In 1955, 56.5 percent of U. S crude produc tion con 
tained more than 0.5 percent sulfur 

lable 1 shows the distribution of sulfur in crude oils 
in the U. S. for 1955. As can be seen, California, West 
Texas and the Mid-Continent area, representing about 
68 percent of the country’s total production in 1955, 
bulked largest in output of crudes containing over 0.5 
percent sulfur, with 74 percent, 18 percent and 52 per 
cent ol production of these areas, respectively, falling in 
that category. Less than | percent of the output of the 
country’s other main producing area—-the Gulf Coast 
which produced 20 percent of the total—contained ove: 
0.5 percent sulfur 

Comparisons of some of the world’s crudes are pre 
sented in Table 2. It can be seen that Mississippi and 
Middle East crudes contain much more sulfur than those 
from other sources. On the other hand, crude oils from 
East ‘Texas and the Gulf Coast are nearly free of sulfur 
West Texas and Middle East crudes are very corrosivé 
because of their hydrogen sulfide content 

Table 3 shows both the sulfur content and the cost of 
its removal for various world crudes at the Gulf Coast in 
1952. Costs due to sourness and sulfur range from 10 per 
cent to 15 percent of total operating costs 

With such a high percentage of the world’s crude con 


taining sulfur in objectionable quantities, the refiner must 


TABLE 1 
Sulfur Content of U. $. Crude Oils (1955) * 


% crude in each area containing 
indicated wt. % sulfur content 
Produc 


0-.25 26-.50 51-1.00 1.01-2.0 2.00 tion 


*Source: | 


kla 


remove it despite the addition to his ope rating costs Lhe 
many reasons for desulfurization, previously summarized 


fall largely into two categories 1) improved product 


quality and (2) improved refinery operation 

Hydrogen Treating Grows 
Principal factor in the growth of hydrogenation has 
been the availability of by-product hydrogen from cata 
lytic reformers. It is estimated that about 1.5 billion cubic 
feet per day of hydrogen will be available from this soures 
in 1965 if anticipated reformer operating capacity of 2.5 
While this low-cost 


hydrogen can be put to other uses by the refinery, such 


million barrels per day is achieved 
as ammonia or other chemical synthesis, economic con 
siderations so far have generally dictated its use in up 
grading petroleum product 

The demand for higher quality products that under 
pins the boom in reforming 1s ilso contributing to ex 
pansion in hydrogen treating. Sulfur in gasoline decreases 
PEL susceptibility 


hence its removal is necessary in the 


Moreover 


qu ility of gasoline 


interests of higher octane catalytu 


ratings 
hydrogen treatment improves the 
fuels by selectively hydrogenatinge diolefins without af 
fecting the benzene ring. This eliminates the gum-form 
ing compounds without wasteful conversion of aromatics 
to naphthenes 

With color and odor 


gent. hydrogenation of the general] 


pecih ition increasingly trin 


poorer crudes reach 
ing the refinery is necessary to meet quality standards 
for kerosene, diesel and other fuels, as well a 
Sulfur 


naphtha 
lor example allects the color and char value of 
kerosine 

In addition to the deleterious effect of sulfur content 
on engine wear and cleanliness, it i objectionable as a 
source of air pollution, Nitrogen too is being investigated 
for harmful effects on engine Ihe strengthening of 


municipal legislation designed to combat au pollution 


TABLE 2——Comparison of Average World Competitive Crude Oils (1954) 


United 


States zuela 


Vene- Cali- 
fornia 


Miss. 
(Heavy) 


Typical Middle 
Coastal East 


West East 
Texas Texas 





Gravity, A.P.1. (average 1951).. 34.7 25.3 

Gravity, main range... 16-45 13-40 
Sulfur, average percent 0.75 1.36 
Sulfur, percent in 15° A. 1.89 

Sulfur, percent in 25° A.P.1. 1.26 

Sulfur, percent in 35° A.P.1. 0.54 

Sulfur, percent in 45° A.P.1. 0.20 

Sour (corrosive) ‘aol 


* Estimate. 
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12-40 
1.05 1.60° 0.19 1.60 1.38 0.26 


29.8 31.5 35.8 37.2 38.0° 
13-40 21-37 28-40 25-50 36—40 


1.78 3.5 
0.98 1.92 0.17 


0.12 1.59 0.65 0.28 
aaa ae ; 0.17 : 
No No Yes! Yes No 


t Free hydrogen sulfide is usually removed before shipment. 
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TABLE 3 
Operating Costs Due to Sulfur Compounds of Competitive World Crudes at Gulf Coast (1952) °° 


Vene- 
Average Crude Oil 


Cali- 
fornia 


Middle 
East 


West 
Texas 


Typical 
Coastal 


East 


Miss. Texas 





A.P.1. gravity 


Percent sulfur 

Operating Costs (Gulf Coast 1952): 
Basic investment 
General labor 
Costs due to sulfur 
Costs due to sourness 
Fuel, power, and water 
Cracking & related oper’s.............. 
Upgrading gasoline 
Miscellaneous...... 
Profit 


Ni SNANS: 2S? 
© WHO=-&- oo 


oo 


* 1951 average production. 


has accelerated adoption of hydrogen treating to reduce 
or eliminate these objectionable contaminants in petro 
leum products 

Refinery operations are improved by sulfur removal 
since it lessens corrosion of equipment, produces prod- 


ol 


poboning 


ucts higher purity and prevents reforming catalysts 


Phe corrosive effect on metals of sulfur compounds in 


petroleum is well known, contributing a large 


at 


measure 
for 


proc essing 


about 9 cents each 
the 


conditions prevalent today, desulfurizing poorer crudes 


to corrosion cost estimated 


barrel of crude proces ed” Under 


SCVCT¢ 
may be justifiable on the grounds of savings in replace 
ment parts and downtime even if it were not advisable 
for other economic and technical reasons 

The relationship between sulfur content of crude and 
product quality clearly points to the necessity of desul 
all 
kor example 
i 


cracking and reforming 


oil should 


to produce 


furizing stocks for catalytic 


units crude not contain more 


sulfur straight-run and 


ol les 
of less than 0.153 percent sulfur 


than percent 


cracked gasoline kerosine 


and diesel fuel of 


than 0.1 percent sulfur 
less 
than 0.5 pereent sulfur 


Apart from the necessity to proc less desirable 
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29.8* 
1.62 


31 
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0.14 | 


36 
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The nearest gravity average analysis was used. 


crudes, technological developments within the refinery 
have added to the sulfur problem in two ways. In theit 
attempts to get more out of each barrel of crude, refiners 
have placed greater emphasis on coking and related 
processes. The result, while dropping the average residual 
fuel yield per barrel of crude from about 25 percent to 
15 percent over the last eight years,‘ has meant greater 
concentration of sulfur in products from these processes 


lighter At the 


time. feedstoc ks of 


than in distillates from the same crude 


same new processes which require 
higher purity have been developed 
Catalytic reforming, in particular, has brought with it 
the problem of expensive catalysts, since an estimated 
70 percent of U_ S. catalytic reformer capacity operating 


They 


very susceptible to poisoning by sulfur and other 


or under construction employs platinum catalysts 
are 
contaminants, and a charge containing less than 0.1 pel 
the 
long periods 
feedstocks 


cent sulfur is recommended if catalyst is to remain 


and active for Pretreatment 
if all he 


without a sacrifice in quantity and quality of products 


selective 


necessary marginal are to utilized 


Fortunately, however, the combination of cheap hydro- 
gen for such pretreatment from reformers plus the de- 


velopment of cobalt-molybdena catalysts with long life 


TABLE 4—Growth of Hydrogen Treating in the U.S.A. Since 1955" 


(Capacity, barrels per stream day) 


Estimated 
1-1-57 


Estimated 
Early 1957 





Unifining (U.O.P.-Union Oil) 
Hydrofining (Esso) 

Hydrofining (Indiana) 

Vapor Phase Hydrodesulfurization (Shell).. 
Hydropretreating (Houdry) 
Hydrotreating (Texaco) 
Hydrodesulfurization (Sinclair)... 
Hydrodesulfurization (Phillips)..... 
Hydrodesulfurization (Kellogg).. 
Diesulforming (Husky) 

Gulfining (Gulf).... 
Hydrodesulfurization (Ashland)....... 
Sovafining (Socony-Mobil) 

Undisclosed 


re 


237,890 

113,800 
65,100 
47,000 
13, 
18,315 
10,000 


433,005 





resistance to poisons, and ease of regeneration has pro 
vided the 
in yield. 


means of upgrading feedstocks without loss 


How Hydrogen Treating Developed 
Hydrogen treating as practiced today is reiatively new 
although a more severe form of hydrogen treating was 
S. prior to World War I] 


processes, since there are a 


used commerically in the U 
The modern process—or 
number of variations—is the culmination of a long search 
for an efficient and economical means of removing sul- 
fur. This quest began in the 1930’s when the high sulfur 
content of thermally cracked fuels became significant. The 
negative effect of sulfur on lead susceptibility became a 
limiting factor with the increased use of TEL 

Up to this time, treatment of petroleum for sulfur, 
where necessary, had been carried out primarily to im 
prove odor and reduce corrosion. The processes de- 
veloped for these purposes depended on chemical treat 
ment to extract objectionable sulfur compounds ot 
convert them to less corrosive and less odoriferous forms 
With the new factor of TEL response, the search for 
processes to decrease sulfur content was pressed 

Catalytic reforming, developed during the war to pro- 


INT, be- 


came a commercial refining process as the gasoline octane 


duce aromatics for high-octane gasoline and 


race gained momentum in the postwar period, It has 
experienced phenomenal growth because it provides bet 
ter yields and better quality products than thermal re- 
forming. An added factor in its rapid acceptance is its 
ability to desulfurize. Fourteen different catalytic re 
forming processes are now available, and they are equiva- 
lent to about 10 percent of the nation’s crude refining 
capacity 

With the installation of cat reformers, refineries at last 
had the cheap hydrogen needed to solve the desulfuriza- 
tion problem, and the boom in hydrogen treating fol- 
Catalytic 
within the last three years, revolutionizing treating tech- 


lowed hydrogenation has come into its own 
nology just as cat reforming has revolutionized gasoline 
octane improvement 
How fast “parent” reforming capacity is growing is 
shown by the increase in I S Capacity for catalyti 
reforming from over 700,000 barrels per day in 1955 to 
886.000 barrels per day as of April, 1956, This is exclu 
sive of units planned or under construction which total 
about 345,000 barrels per day 
2.5 million barrels per day in 1965 is attained, catalytic 


If predicted capacity of 


reforming will be equivale nt to 50 percent of the nation’ 
refining capacity, 

Offspring” hydrogen treating has followed until there 
are now 16 different processes in operation. Their capac 
ity, about 30,000 barrels per day in 1954, and about 
150,000 barrels per day at the end of 1955, will grow to 
1957 and is expected to 
lable 4 shows 


the growth of hydrogen treating capacity and processes 


about 750.000 per day in early 


reach 1.5 million barrels per day in 1960 


since 1955 

Because supported cobalt oxide-molybdena catalyst 
are the most widely used in desulfurization, the increased 
consumption of molybdenum is another indication of the 
rapid growth of hydrogen treating (and catalytic reform 
In 1952, the consumption of molybdenum 
totaled 


ing as well 


in reforming and hydrogenation catalyst: 10 000 
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1956, consumption will have 
1965. con 


pounds. At the end of 
grown to an estimated 700,000 pounds By 
sumption of molybdenum in petroleum refining is ex 
pected to approach 1.100.000 pounds World consump 


tion of molybdenum for this use is shown in Table 5 


TABLE 5 


World Consumption of Molybdenum as a Catalyst in 
Reforming and Hydrogen Treating* 
(Pounds of Molybdenum Consumed) 


1952 1956 (Est.) 1960 (Est.) 





500,000 
600,000 


1,100,000 


125,000 
5,000 


130,000 


400,000 
300,000 


700,000 


Reforming.......... 
Hydrogen Treating. . 


Fees cecseceas 
*Source: Climax Molybdenum Company. 
How The Processes Work 


Methods for 


as has been indicated 


desulfurizing and otherwise upgrading 


petroleum range from the older 
chemical treatments to catalytic hydrogen treating proc 
esses in which hydrogen is recycled and make-up hydro 
gen is added to the system. Within this technological 
span are catalytic methods which accomplish desulfuri 
zation by recycling hydrogen produced by the reform 
ing taking place in the system but without addition of 
make-up hydrogen, and those which operate without 
hydrogen 

Since hydrogen treating based on byproduct hydrogen 
from reformers is the newest and the fastest-growing 


process this article will emphasize the technology and 
applic ation ol processes of this type 


Although the a 


the chemistry of 


Processes Using Reformer Hydrogen 
processes vary in details of operation 
reaction is a mild selective hydro 


all is the same the 


genation which converts organi compound ol sulfur 


nitrogen. and oxygen into hydrocarbons and removable 


hydrogen sulfide, ammonia and water. Liquid yields are 
almost equal In We ight lo chart stocks and exceed the m 
Nn volume 

contaminant 


table 


aromatt« 


In addition to reactions which remove 


the process selectively hydrogenates olefins to more 


compounds whil Triiniitnizing aturation ol 


Whether the 
naphthene 5 depend on. the 


stor k 


Pypical reaction that occur are a 


hydrogenation products are paraffins of 


nature of the olefins in the 


. harge 


follow 


l Remo il of sulfus 
mercaptans) RSH H >» RH HS 
sulfides) RS 2H > 2RH HS 
disulfides RS H > 2RH TI, 
thiophene ( HAS tH >CH HLS 
Removal of nitrogen 
pyridine) CoH.N oH > CH NH 
quinoline) CoH)N iH > CH C,H 
pyrrole) C.H.NH tH, — C,H NH 
Remo 
phenol 


il of oxygen 

C.H.OH H CoH, Hw) 

heptene hydroperoxide CLH,OOH HH 
Ci Hx HO 


H / 
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FIGURE |—Here is a typical process scheme for Hydrodesulfurization 


1. Saturation of olefins 
CH, CR + H, - CH,CHR 
R-CH CH CH CHR’ + 2H: ~ R(CHz,).R’ 

A simplified flow diagram of a typical fixed-bed cata- 
lytic hydrogen treating unit is shown in Figure 1. The 
charge is mixed with recycled hydrogen to which make-up 
hydrogen has been added, and then preheated in a feed- 
product heat exchanger or furnace to the proper reac- 
tion temperature. ‘This hydrogen-feed mixture then enters 
the reactor where the desired reactions converting sulfur, 
nitrogen, oxygen and olefinic compounds into H,S, NH,, 
HO plus valuable hydrocarbons occur under the influ- 
ence of the selective catalyst. Generally this is a vapor- 
phase reaction, but depe nding on the applic ation, it may 
be a mixed phase reaction 

Products from the reactor pass through the feed- 
product heat exchanger, are cooled, and then go to a 
high-pressure separator, Here hydrogen-rich gas is sepa- 
rated for recycle, with any excess above process require- 
ments vented to fuel. The hydrogen gas is compressed 
for recycle, then blended with make up hydrogen before 
again mixing with feed, 

Liquid from the high-pressure separator flows to a 
low-pressure separator or stabilizer where dissolved light 
gases are removed, The stabilized product, depending on 
the application, is fractionated or used directly 

Practically all catalytic hydrogenation processes em- 
ploy cobalt-molybdena catalysts which generally are 
composed of 10 percent molybdenum oxide and less than 
These 


catalysts are often described by different names, but thei 


1 percent cobalt oxide supported on alum na 


chemical composition is basically the same in all cases 
Highly selective, these catalysts have long life because of 
their resistance to poisoning, physical ruggedness, and 
ease of regeneration, Frequency of regeneration varies 
with the feedstock, the lower boiling stock retaining 
activity for as long as a year without regeneration. How- 
ever, the catalyst is outstanding in thermal stability, so 
repeated regeneration, when necessary, can be accom- 


plished without loss of activity. 


Most of the processes are vapor-phase systems em- 
ploying a fixed catalyst bed. At least one is a liquid-phas« 
system with a moving bed. Principal process variables 


are temperature, pressure, and space velocity 
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Operating temperatures range from 500 to 800 I 
with higher temperatures resulting in lower sulfur con- 
tent in the product. But since catalyst fouling and crack- 
ing of feedstock occur at higher te mperatures, the lowest 
temperature is maintained consistent with desired quality 
of product 

Pressures range from 100 pounds per square inch 
gage to generally somewhat below 1000 psig. In general 
sulfur removal and olefin saturation increase with pres- 
sure, and catalyst fouling is suppressed. However, thy 
increment of gain in most cases decreases above about 
00 psig, and the greater cost for capital equipment and 
hydrogen consumption in operating at higher pressures 
does not usually warrant pressures above 750-850 psig 

Space velocity will vary with the feedstock, and will 
be less for higher boiling stocks than for lighter ones 
At lower space velocities, the desired reactions are more 
complete. If space velocities are too low, cracking and 
coke deposition result. 

Other process variables such as hydrogen recycle rate 
and the amount of hydrogen sulfide in recycle gas are 
not as critical. Generally hydrogen is recycled at rates 
between 500 and 2000 standard cubic feet per barrel, 
the optimum range from a capital investment viewpoint 
Higher rates give less sulfur in the product and lowe: 
rates give poor hydrogenation. The hydrogen sulfide in 
recycle gas has little effect. Whether or not it is neces- 
sary to strip it from the hydrogen before recycle depends 
on the particular process and sulfur content of the feed- 
stock. 

Hydrogen treating can be applied to stocks ranging 
from naphthas to crudes and residuals, Principal appli- 
cation is the treatment of charge stocks to catalytic re- 
formers, with middle distillate treatment accounting for 
the next largest total capacity. Other stocks so upgraded 
include cat cracker charge stocks and lubricating oils. 
The treatment of residual stocks and crudes, though not 
yet widely practised, holds many economic incentives to 
be covered more fully later. Here, only the physical im- 
provements in quality will be discussed 

Stocks upgraded to permit charging to catalytic re- 
formers include straight-run naphthas abnormally high 
in contaminants as well as thermally cracked naphthas 
and coker gasolines. Treatment removes the contami- 
nants and improves the odor, color and ‘TEL suscepti- 
bility of the stocks. Other naphthas such as specialty 
solvents are also treated to give premium products with 
improved color, odor and stability 

Middle distillates are treated to produce diesel oils 
and heating oils which have superior burning character- 
istics, color stability and resistance to sludging; and to 
produce specialty products. Another principal purpose 
is improvement of the cracking characteristics of cat 
cracker charge stocks and removal of catalyst poisons 
from such feedstocks. 

Straight-run or cracked heavy distillates can be up- 
graded by hydrogen treating into quality distillates ot 
cat cracker charge stocks of improved characteristics 

Lubricating oils of improved color and reduced carbon 
residue and sulfur are obtained by hydrogenation of de- 


asphalted oil. Waxes can be similarly improved 


Not only can reduced crude petroleum be improved by 
hydrogen treatment, but even shale oil, which is unusu- 
ally high in nitrogen and difficult to refine by conven- 
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tional means, can be upgraded into distillates for fuel o1 
cat cracker feed, Though the latter is of limited com 
mercial value now, it will become increasingly important 
and illustrates the versatility of the process 

Following are brief descriptions of the individual pro 
esses. Important details of these processes are summat 
ized in the box presented later 

Unifining,® developed by Universal Oil Products Com- 
pany and Union Oil Company of California, is the most 


widely used of all the catalytic hydrogenation processes 


Versatile, it is applied to a wide variety of petroleum 
fractions ranging from gasolines to heavy vacuum distil- 
lates. Process conditions will vary with the particular 
charge stock and product desired 

Unifining is very effective in removing sulfur with 
liquid yields of 100 percent or better. For example, a 
California mixed thermal and straight-run heavy naphtha 
charge with a sulfur content of 1.9 percent by weight was 
Unifined to a sulfur content of 0.008 percent by weight 
with 101 percent liquid yield. Similarly, the sulfur con- 
tent of a Wyoming diesel oil was reduced from 2.1 percent 
by weight with a liquid yield of 100 percent after Unifin 
ing.’ 

In January of this year, it was reported there would 
probably be about 30 commercial installations on stream 
with a total capacity of about 260,000 barrels per stream 
day. By July of this year an additional 260,000 barrels was 
reported to be under construction. The units now in oper- 
ation and those under construction will Unifine diesel 
oils, cracked naphthas, cycle stocks, aromatic distillates 
vacuum distillate oils, straight run gasolines, thermally 
cracked and coker naphthas, straight run kerosines, and 
thermally cracked gas oils 

Hydrobon was the name originally given to Universal 
Oil Products’ process before a patent pool Was arranged 
with Union Oil Company 


Hydrofininge,":* 


& Engineering Company, is the second most important 


developed by Esso Research 


process in extent of application. As is Unifining, it is a 
very versatile process and is used to desulfurize, improve 
stability, reduce odor, prevent formation of gum and 
carbon residue and otherwise improve the quality of 
many types of stocks 


Yields art 


cobalt and molybdenum oxides on alumina are effective 


100 percent by volume. For most purposes 


as catalysts. But other metal oxides are also used 

Hydrofining is particularly adaptable to desulfurizing 
and upgrading catalytic cracking and reforming stocks 
Virgin naphthas are being treated to reduce sulfur from 
0.12 percent to 0.01 percent or lower with a leaded octane 
improvement of up to 10 numbers. Sulfur reduction t 
as low as | ppm. can be achieved for platinum catalyst 
reforming feeds. In general, the process will upgrade poor 
stocks previously considered uneconomical for desulfuriz 
ing 

Trickle Hydrodesulfurization,"* deve loped by 
Royal Dutch-Shell, derives its name from the fact that 
the liquid charge, together with hydrogen, trickles down 
ward through a fixed bed of cobalt-molybdenum-alumina 
catalyst. The main feature of the process is that it operate 
at low hydrogen recycle flow rates. As a result, there are 
savings in operating and capital costs since size and powe1 
consumption of hydrogen recycle compressors are reduced 
and since less heat has to be transferred through feed 
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proa ict heat exchangt requiring less hea mnsier equip 
ment 

The reactor contains a number of catalyst beds so that 
cold charge l an be injected between beds to take ul 
the heat ol the exothermi hydrogenation eaction Lhe 
number of beds depends upon the sulfur content and 
the degree of desulfurization desired 

A large variety of high sulfur stocks such as straight-run 
and catalytically cracked gas oils and shale oil can be 
treated. Vacuum distillates can be desulfurized too, be 
Cause vaporization 1s not necessary In the trickle proce 
Using feeds containing as much as 2.5 percent sulfur 
This 90 percent ce 
sulfurization was achieved at a feed rate of over 9000 


reduction to 0.4 percent 1s possible 
barrels pel day The supported cobalt-molybdena catalyst 
gave very little hydrogenation of aromatics at this high 
degree ol removal 

Vapor Phase Hydrode ulfurization,’® deve loped by Shell 
Development Company, is perhaps the oldest of the hy 
drogen treating process lwo units have been operated 
by Shell Oil Company for nearly ten years. During th 
Wal they were used to selectively desulfuriz cracked 
naphthas in order to give produc ts meeting aviation gaso 
line specifications 

The operation is carried out in the vapor phase with 
low hydrogen to-oil ratio Catalyst reveneration may he 
required at periods ranving anywhere trom 2 to 10 
months depending on the feedstock. Catalyst life wher 
cracked naphthas are processed is limited by the disinte 
gration of the catalyst. Catalyst usage at a plant whose 
capacity is 12,000 barrels pet 


pound for each 600 barrels of naphtha 


stream day | ibout one 


owe ed 
! 


Ihe most promising applications ol \ por phi ise selec 


tive hydrodesulfurization appeat to be inns clective 


desulfurization of cracked naphtha 


contamnin 0.4 per 
cent to | ) pe reent by weight of sulfur to make them more 


iitable for motor fuel blending 
Diesulforming, developed by Husky QOul Com 
pany, | primarily used to desulfurize cat reformer charge 
stock. However, the proc also removes nitrogen and 
oxygen and provides the additional advantages of color 
odor, and cetane number inprovement lhe units are of 
ited with cata 

upphied Sul 


fur removal varying from 79 percent to BO percent 


rather simple design and ar closely integ 


lytic reformers from which the hydrogen | 


depending on the charge stock, has been obtained with 
Diesulforming 
In one single 1000 barrel per day unercial Diesul 


forming unit the molybdenum type has maim 
tained its activity for about 20 month ut regenera 


tion. With repeated regeneration po 


| expected 


condition 
The Hydrodesulfurization Proce of Sinclair Refining 


Company uses 


to last indefinitely under normal operatin 


a cobalt-molybdena-on-alumina catalyst of 
high activity. Sinclair de veloped the catalyst jointly with 
the National Aluminate Corporation 

Gulfinin Gulf Research and Development (com 
pany is a desulfurization proces emplo ing a cobalt 


molybdenum type catalyst which eliminates the need for 
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Hydrogen Treating . . . A Quick Run-Down on 





Process 
Conditions 


Temp. 
PROCESS Licensor or Developer Feedstocks (Deg. F) 





Autofining The British Petroleum Co. Kerosine extracts, tractor fuels 700-800 
Diesulforming Husky Oil Co. Primarily reformer feed 600-800 
Gulf HDS Gulf Research & Development Co. Crudes, residuals 800-850 
Gulfining Gulf Research & Development Co. Fuel oil, distillates 

Hydrobon Universal Oil Products Co. Reformer feed, burning oil 


Hydrodesulfurization Ashland Oil Refining Co. Middle distillates 
Hydrodesulfurization The M. W. Kellogg Reformer feed 
Hydrodesulfurization | Phillips Petroleum Co. 

Hydrodesulfurization Sinclair Refining Co. Fluid catalytic light cycle oil, 


straight run naphtha 
Hydrodesulfurization Standard Oil Co. (Ind.) Distillates, burning oil 
Hydrodesulfurization Sun Oil Co. Lube oils 


Hydrofining Esso Research & Engineering Co. Various 400-800 
Hydropretreating Houdry Process Co. Reformer feed 700-775 
Hydrotreating The Texas Company Reformer feed 

Sovafining Socony-Mobil Oil Co. Light & middle distillates 

Trickle Hydrodesulfurization Royal Dutch /Shell Gas oil, virgin gas oil 


Unifining Universal Oil Products Co. Various 
Union Oil Co. of Calif. 


Vapor-Phase Hydrodesulfurization Shell Development Co. Catalytically cracked naphthas 
light straight run distillates 


doctor sweetening in produc ing heating and diesel fuels venation ol naphthenes and hydrogenation of sulfur com 
with no objectionable odor. Eighty to 90 percent removal pounds The former 1s the source of hydrogen for the 
of sulfur from either virgin or catalytically cracked fuel desulfurization 


oil distillates | possible The catalyst used is a mixture of cobalt and molybde 


Gulf HDS** is a Gulf Research & Development process num oxides on alumina. It can be regenerated easily with 
combining hydrocracking and desulfurization which has steam-air or inert gas-air mixtures. With light feed stocks 
been applied in pilot plant to the upgrading of crudes straight run naphthas and kerosines), catalyst regenera 
and residues, Desulfurization of up to 93 percent has been tion 1s necessary only after periods greater than 1000 
accomplished The catalyst has been shown to be insensi hours. With the heavier feed stocks (diesel oil regenera 
tive to the effect of metal contaminants. It maintains good tion is required after 200 to 400 hours. ‘The molybdenum 
activity after repeated regenerations in spite of a signifi catalyst in one Autofining installation showed no loss in 
cant deposition of metal contaminants desulfurizing ability and physical strength after two years 

Hydropretreatin developed by Houdry Process Cor use at the rate of 5500 barrels per stream day 
poration for operation in conjunction with Houdriform Product recovery in Autofining is almost 100 percent 
ers, is used to desulfurize and upgrade cat reforme; feed by volume. Any losses are usually less than 0.1 percent by 
stock, ‘The process is reported to employ a Houdriforming weight. Approximately 70 cubic feet of hydrogen pet 
Pype 3 catalyst containing platinum barrel is required for feedstock with a sulfur content 

Among other processes ar Hydrotreatin Phe Texas ol 1.0 percent 
Company), Sovafining (Socony Mobil Oil Company), Catalytic Desulfurization Without Hydrogen — Several 
and unnamed processes of Standard Oil Company (Indi 
ana Phillips Petroleum Company, M. G, Kellogg Com 
pany, and Ashland Oil & Refining Company 


processes which accomplish desulfurization catalytically 

without the use of hydrogen were predominant prior to 

the current boom in hydrogen treating. Among these ar¢ 
Hydrogenation Without Make-Up Hydrogen Cata the Gray Process and Percolation Filtration. 

lytic hydrogen treating in which no outside hydrogen is Gray Desulfurization uses Fuller’s earth as a cata 


required, but hydrogen produced within the system is lyst to remove sulfur from lighter petroleum fraction 


separated and recycled is the forerunner of the processes Desulfurization is effected by passing the vaporized fra 


now undergoing expansion One such process, called tions through the catalyst bed at temperatures of 550 to 


Autotinine 1S the deve lopme nt oft British Pe trole ulin R50 | Sulfur removal ranves hye tween 9g) and ag pe reent 


Company depending on the sulfur content and the feedstoc] An 


Autofinin s a combination of controlled dehydro increase in clear octane number and lead susceptibility 
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the Processes Available 


Process Conditions 


Capacity 
BPSD 
(est.) 


Space Velocity 
Vol. Charge per 
Vol. Catalyst per Hr. 


No. of Units 
(est.) 


Pressure 
(psig) 


100-200 2-5 
300-500 
500-1000 


Catalyst 





Cobalt oxide-molybdena on alumina 3 7,500 


0.5-5 Molybdenum type 3 (1957) 3,000 


0.5-2.0 


Cobalt-molybdenum 2 (1957) 80,000 


Below 1000 1 13,000 
8,500 
3,000 

10,000 

10,000 


Molybdenum type 1 
Cobalt-molybdenum on alumina 1 


2 16,000 
1 1,500 


Generally cobalt & molybdenum oxides on alumina 25 (early 1957) 200,000 


Platinum type 2 13,500 


1 10,000 


3 (1957) 68,000 


300-750 Cobalt-molybdenum-alumina 3 15,000 


Below 1000 Cobalt-molybdena on alumina 31 (early 1957) 260,000 


500-750 Tungsten-nickel-sulfide 4 (early 1957) 47,000 


accompanies the desulfurization Eleven units were in reduces the sulfur content of such petroleum products a 


distillate and residual 
ulfice olubl 


ent im the 


gasoline kerosine solvent and 


fuels by oxidizin ’ 


Sulfide 


stalled prior to the advent of catalytic hydrogenation 
called the Perco 


Process. was developed by Minerals & Chemical Corpora 


Percolation Filtration?” commonly mercaptans to di in the 


acid and disulfides already pre charye 


also removed by sulfuric’s preferential olvent action 
olten follow 


higher boiling 


tion of America. It finds application in desulfurizing are 


naphthas and finish-refining of lube oils and other fra¢ Redistllation 
filtered 


feedstock. is 


further reduces the 


ilfides 


whi h 


through a catalyst which sulfur content a concentrate in 


Full rs 


color. 


tions Lhe charge 1s 


depending on the either earth or the bottoms 


There is an odor and Its many disadvantages 1 linnait it ipphcation They 


Sulfur 


was decre As d 


bauxite improvement in 


stability content in aviation blending naphtha are 


from 0.05 to 0.005 percent in one case ® Poor selectivity. Sulfuric acid tluable con 


3 commercial installations stituents ol com 


Other 


and other contaminants are 


There are about petroleum i vel] mteriou 


Control « 


thi product loss but 


Chemical Treating processes for controlling pounds it removes onditions limit 


sulfur generally classified as Ont) rue In CONnVeTSION 


chemical treatments. Once widely used, these are being of undersirable compound 


catalytic hydrogen treating © Decrease in product) qu rasOline 


supplanted by 


They 


contaminants by 


proce ( 


a lowe r octane rating 


® Hiv! 


generally function by extracting the objectionabl ha 


] 


converting them to less deleteriou acid cost 


forms, or by preventing the formation of objectionable 


compounds They can generally be classified as four typ 


® Acid 
® Swectening 
® Solvent 
® Additive 
Also to be 


of hydrogen sulfide 


lreatment 
Extrae tion 


discussed are chemical methods for ré 


formed in hydrogen treating 


Acid treating is usually carried out by one of two 


\ de scription of each is given in the following 


af ids 
paragraphs 
deodorizes ind 


Sulfuric acid tre 1 . decolorize 


195¢ 


Sep mber, 


® Problems related to ad 0 ‘ Wisle produc 


e Incomplete removal of ilfur com 


® Redistillation is necessar In some Case to rene 


7) | 


petroleum products are 


certain sulfuric acid compounds de« 
o Need to rie 
nstable in the pre 


A ished 


OMIpO my ove 


utralize. Because 


proauct it 


ided cla l 


ence of acid. treated 


with causti ilthough finely di 


Hi 


H 
‘SS. Hydrogen Treating 


H 
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sometimes used to neutralize the remaining acid 


Hydrofluori acid treating, which exerts a elective 
solvent action on sulfur compounds, has been shown to 
be more selective than sulfuric acid. It does not, however 
oxidize mercaptans to disulfides 

Sweetening processes have principal value in their 
deodorizing ability since they merely oxidize mercaptans 
to disulfides with no actual reduction in sulfur content 
In treating gasoline, they offer no improvement in lead 
susceptibility and miay cause a decrease in octane number 

Doctor Sweetening,’** a process available from ‘The 
Lummus Company, is one of the oldest processes for 
sweetening easoline, kerosine and solvents. The sour gaso 
line is reacted with sodium plumbite which converts met 
captans to lead mercaptide, in turn converted by addi 
tion of sulfur to alkyl disulfides and lead sulfide. The lead 
sulfide can be regenerated to sodium plumbite by treating 
it with caustic soda in a stream of air 

This process consumes lead oxide, caustic soda and 
sulfur. An important factor in its operation is the skill 
required in adding sulfur and other materials. If too 
much sulfur is added, there will be an excess in the gaso- 
line, making it very corrosive 

The lead sulfide sweetening proce treats gasoline con 
taining mercaptans with lead sulfide in the presence of 
air. Here the treating and regeneration steps of doctor 
sweetening are combined in one step to convert the mer- 
captans to disulfides 

Another variation of the doctor sweetening process is 
the combination of lead oxide and sodium hydroxide, as 
a solid reagent deposited on an absorbent 

The hypochlorite sweetening process employs sodium 
or calcium hypochlorite as oxidizing agents to convert 
mercaptans to disulfides. Partial conversion of sulfides and 


disulfides to water-soluble sulfones and sulfoxides also 
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occurs, resulting in some removal of sulfur as well as 


sweetening An alkali wash is necessary to remove some 
acid chlorides formed in the process. Because of the cost 
of chlorine and this extra wash, the application of this 
process has been limited 


The copper chloride 


per chlorides to oxidize the mercaptans to disulfides, and 


veetening proce utilizes cop 
air or oxygen to regenerate the reagent. It is usually 
applied to gasoline containing less than 0.05 percent mer- 
captan sulfur A slight decrease in octane number, but 
no decrease in lead susceptibility, results. If traces of cop 
per are not removed after treatment, they cause discolora 
tion and loss of inhibitor response in gasoline 
There are three variations: fixed-bed, slurrry and solu 

tion. An inert carrier supports the reagent in the first 
two; in the latter, the reagent is in an aqueous solution 
‘The sweetening reaction is 

2 CuCl 2 RSH — 2 CuCl 
The regeneration reaction is 

2 CuCl + 2 HCL + “%~AO >2 CuCl, + HO 
These two reactions proceed simultaneously as_ the 


RSSR - HCI 


oxygen for regeneration is present or has been added to 
the gasoline. As can be seen, water is formed which, if 
the mercaptan content of the gasoline is high, may ex 
ceed the amount soluble in the gasoline and accumulate 
in the reagent. This interferes with either the slurry or 
mixed-bed variants, so feeds must be dried or heated to 
raise the solubility of water in gasoline prior to treatment 

In the solution process such as the Perco, the coppel 
chloride is regenerated with air. In the slurry processes 
and fixed-bed processes pure oxygen is used, although air 
can be used in some cases. The oxygen is dissolved in the 
gasoline before treatment. Among variants are the Linde 
and Airco-Hoover slurry processes and the UOP fixed 
bed process 

Solvent Extraction Processes, sometimes referred to as 
subtractive refining, actually remove me rcaptans 

Caustic scrubbing" using very strong sodium hy 
droxide or potassium hydroxide can remove some ol the 
mercaptans, as sodium or potassium mercaptides, Recoy 
ery of caustic and isolation of the contaminant can_ be 
Since 


the acidity of mercaptans diminishes as the molecular 


accomplished by air oxidation or steam stripping 


weight increases, this treatment removes most of the low 
molecular weight mercaptans but very little of the heavier 
ones, However, the efficiency of caustic scrubbing can be 
increased by the addition of solvents, which increase the 
solubility of the mercaptans 

The Tannin-Solutizer Proce as developed by Shell 
Development Company, uses strong potassium hydroxide 
solution containing a small amount of tannin and met 
captan solubility promoters such as fatty acids and/or 
alkyl phenols. The tannin catalyzes the oxidation of met 
captans to disulfides in the regeneration step after the 
mercaptans have been extracted. There are about 30 com 
mercial installations 

The Mercapsol Process,’® developed by The Pure Oil 
Company, uses an extraction agent consisting of an aque 
ous solution of sodium hydroxide with mixtures of naph 
thenic acids and alkyl phenols as se@lubility promoters The 
process is suitable for straight-run, thermally cracked and 
thermally reformed gasolines. It can remove 90 to 95 per- 
cent of the sulfur content and improve TEL susceptibility 
and odor 
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Process,*® as developed by Universal 
Products Company, uses methanol as a_ solubility 


moter with a solution of sodium hydroxide to ext 


etrok 


and higher boiling | 


mercaptans Irom gasoline 
fractions. Sulfur content reduction of better than 99 
cent Is possible n addition to a slight increas 


iumber 


The Dualayer Proce deve loped by Magnolia Pt 
troleum Company removes mercaptans as well as CCl 
tain phenolics from distillate fuel oils and gasoline. ‘The 
treating agent 1s concentrated caustic, gene rally potassium 
hydroxide. ‘The process is based on the principle that 
highly concentrated aqueous solutions of caustic, upon 
saturation with phenolics, separate into two layers, of 
which the upper contains sodium or potassium phenates 
and the lower layer is uncombined caustic free of pheno 
lics. This upper acid-rich layer selectively removes mer 
captans 


In practice cresyil acids are present mn petroleum 


distillates from which mercaptans are to be removed in 
sufficient quantity so that normally no organic acid need 


be added 0 percent KOH 


the fraction to be treated and the 


is mixed with 


treated oil and spent 


The caustic 


causti solution sé parated The upper layer containing the 


dissolved salts of the organic acids and mercaptans is 


discarded, and the lower laver, which is largely dilute 


caustic, is concentrated for reuse. Since the Stripper tem 
perature in the caustic concentrator is the only variable 
KOH being in equilibrium with the 


potassium cresylate-rich solution), this process gives ex 


in the system (the 


cellent control of mercaptan removal. One unit with a 
capacity of 30,000 barrels per day 1s In operation fo 


treating fuel oils 


The Sulfur Diox di 


lean Process, Can remove 


Distillation.® the Ede 
although it 


/ xfraction 


ilfur compound 


primary use is in separating aromatic hydrocarbons from 


long chain hydro« arbons 


aluable aromat 
| 


be either to upgrade oil or to recover 


I 
| | { 


The charge IS TnIxed with cold liquid sulf i! dioxid and 


eparation into two layers occurs In kerosine tre: 


lowe1 laver or extract contains the aromat hydro irbon 


ind sulfur-bearing compounds dissolved in sulfur dios 


ide; and the upper layer, the remaining | 


disadvantage of the | 


process 1s that the ilfus compound 
ire hard to separate from the aromatic If the distillate 
imounts of sulfur, so will the extract, whicl 


Sulfur dioxide ¢ 


ontains laree 


then has little value xtraction plants have 


KV) O00 harrel 


i total operatin capacity of about 


lay 
Furfural Refini ’ oWwi de veloped by lexaco Deve 


pment Corporation to extract undesirable component 
including ilfur compounds from petroleum 


with furfural as the 


ontent In a gas oil from a West Texa 


il stocks and ga oils 


can be reduced from 1.12 percent 


unple | 


There are about 50 units in operation 
Additives or inhibitor sweetening agent 
naterials used to protect oxidizable hy 
we and play only a minor part in the 
nrocesses under consideration here t 1C] isc Wa 
once considered a general cure-all for quality improve 
ment programs 
In vasoline atin phenvlenediamine 


‘eptember. 1956 


Purpose of the treatment can 


ydrocarbons \ 


rasolines ol low 
tan content, are sometime idded alter scrubbing 
an antioxidant to prevent um formation 


Although 


hydroquinones may be 


idditives are not very itable for kerosine 
troy color-tormuiung 


bod . 


Metal salts I | as persants in fuel oils to 
Keep any sediment trom yo in storage Alkali and 
ilkali earth sulfonate have the additional ability of cle 

asing the formation of residues 

Primary amyl! nitrate is being | to upgrade fuel oils 
to du sel oil 

Removal of hydrogen sulfide becomes more important 
hydrogen treating. Ordinarily the 
HS is distilled off in the 


iwhter fractions and any amount present in gasoline frac 


with the advent of 
problem would not exist mice 


tions are so low that a crubbing suffices 


Among the 


following 


iunple causty 


process 1 for H.S removal are the 


Phosphate d difurizatro , developed by Shell ay 


velopm«e nt ¢ OmMpany, Uses a olution of troipotassium phos 


phate to react with the hydrogen sulfide The reaction 1s 


| 
reversible and regeneration of the ate may be ac 
complished by steaming. A feat proce is that 
ilfide of high purity is recovered ind may be 

ed prod cue 


About plar ire in operation 


Lhe Girbotol Proce ce veloped by Lhe 


Corporation, utilizes ¢ to remove 


clemental ilfur on ilfuriec acid 


CGirdler 
inolamune hydrogen 
liquid hydrocarbons. Several hun 


Ope Tation 


ilfide from ease ind 
dred plant are 
Lhe Gly tr re P; cloped b Ihe Fluor 
poration combine etl | i with ethylene gly 


for the ntinuou no hy wen sulfide. De 


possible 


Economics of Hydrogen Treating 
reforming of naphtha has been both the stim 
need for feedst ) in sulfur and nitro 

iatlable by-product 

Ova bh vhich 

become ‘ tabli hed ith 

troleum refiner nd the ; ibility of low-cost hy 
economic tactor 


reriia 


troieum 


wm relormes 


itment of 


cracking y tock 

tocks, er and residuals will be hydro 
ren-treated im the future vatlability of cheap hydrogen 
In mild hydrogenation uch a \ ‘ nm the pro 

( imnder dl ISSIOT the bulk of } V y i 1 con 

uned in satisfying the toichiometrnu 


tuys However 


requirements of 


iderabl lara arieoiti ] cot) 


H 


Hydrogen Treating 


H 
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in the aturation of olefinic compound The latter r 
actions, and consequent hydrogen consumption, may he 
minimized by the development of a catalyst which will 
wlectively hydrogenate sulfur and nitrogen compounds 
while leaving the olefins unaffected 

Ihe many variables which are involved in catalyti« 
hydrogen treating make it almost impossible to com 
pare hydrogen requirements of the different processes 
However, in view of the in portance of hydrogen con 
sumption, it 1s of interest to note proce requirements 
reported for different charge stocks and product objec 
tives a umunarized in Table 6. But these data must be 
regarded with care. For example, in comparing the prep 
aration of catalytic reformer feedstock by Unifining, an 
Oklahoma cracked gasoline containing only 0.12078 re 
quired almost as much hydrogen to reach an 0.008078 
level as a California mixed thermal and straight-run 
heavy naphtha containing 1.9078 The reason for this 
apparent discrepancy lies in the high olefin and arseni 
content of the Oklahoma-based cracked material 


Cheap hydrogen will be available from catalytic re 


) Preparing premium Cat crac } ing ch irve stoc I s 


+. Preparing premium fuel oils 


Naphtha Treating-- Most of the available processing 
cost data are for the treatment of naphthas to produce 
satisfactory catalytic reformer charge stocks, aviation bass 
tocks or motor fuel. The followine cost data are of 


interest 


Plant Size Plant Cost Op. Cost 
Charge Stock Product BPSD $ BPSD ¢ Bbl 


Blended crackec te re 5 000 


Strict comparisons are not justified because of varyin; 
Further 
more the degree to which offsites are included in the Shell 


plant sizes, feedstocks and product objectives 


investment is not known 


formers to the extent of about 
day by 1965. At the present time 


that required for pretreatment 


» billion cubic feet per 


catalytic reformer mium diesel fuels, furnace 


charge stocks is being used for a variety of purposes oils. ‘The quality of these pi 


1. Sweetening and gum-stabilizing of cracked vasoline 


) 


istics cetane numbet 


of middle distillates 


Improved color, odor burning character 


nitroven content 


duction in sulfur and carbon 


resistance to sludging. The 


re porte d 


Middle Distillate Treating 


hydrogen in excess of this fraction has for its objective the production of pre 


The hydrogen treating of 


oils, kerosines and specialty 
oducts is enhanced by a re 


residue content and an im 


provement in burning characteristics, color stability, and 


following costs have been 


TABLE 6—Sulfur Removal and Hydrogen Requirements for Several Feedstocks 


Charge Stock 


Hydrogen 
Consumption 
Product ( CF/Bbl. 


Process 





Kuwait S.R. Naphtha... 


West Texas Naphtha.... 


California Naphtha 


Calif. Mixed Thermal & 


Cat. Heavy Naphthas... 
Okla. Cracked Gasoline. 


Calif. Mixed Thermal & 


S.R. Heavy Naphthas... 


Blend of S.R. & Coker 


Distillates (460 F EP).... 


Wyoming S.R. Middle 
Distillates 
Montana S.R. Middle 
Distillates 


Cat Cracked Cycle Oil... 
Vis-breaker Distillate... 


Santa Maria Coker Dist. 
Heavy Vacuum Gas Oil.. 
Cat Cracked Cycle Oil... 
Midi. East S.R. Gas Oil. 


Midi. E. Light Cat 


Cracked Cycle Oil....... 


Cat Cracked Naphtha, 
LA Basin Crude... 


Cat Cracked Naphtha, * 
LA Basin Crude......... 


Thermally Cracked 
Naphtha, LA Basin 


Light S.R. intermedi- 


ates, W. Texas Crude.... 


316 


Solvent naphthas 4 10-20 
cat. ref. feed 

Solvent naphthas 4 50 
cat. ref. feed 

Solvent naphthas | r 15 
cat. ref. feed 

Motor fuel blend. 

stock 

Cat. ref. feed 


Cat. ref. feed 
Cat. ref. feed & fuel 
oil 


Prem. diesel fuel 


Stove Oil 

Prem. kerosine, cat 

cracking feed, 

stove oils, diesel 

fuels, etc. 

Cat cracking feed 800 
Cat cracking feed , 170 
Cat cracking feed . 150 
Prem. diesel fuel 154 


Prem. diesel fuel 400 
Aviation base stock 500 
Motor Fuel 110-175 


Motor Fuel 200-250 


Mineral spirits kero- 65 
sine 


PETROLEUM 


Unifining® 
Unifining’ 
Unifining' 
Unifining' 
Unifining' 
Unifining' 
Unifining’ 
Unifining' 


Unifining' 
Unifining’ 


Unifining' 

Unifining' 

Unifining® 

Unifining® 

Shell Trickle’ 

Shell Trickle'* 

Shell Vapor-Phase HDS'* 


Shell Vapor-Phase HDS'* 


Shell Vapor-Phase HDS'* 
Shell Vapor-Phase HDS'* 


REI 





Plant Size 
BPSD 


Plant Cost Op. Cost 


Charge Stock $ BPSD ¢ Bbl 


Again it is difficult to « ompare these figures in the absence 
of knowledge of the extent of desulfurization effected 

In comparing SO, extraction and Hydrofining for diesel 
fuel desulfurization, the investment for the former was 
almost 50) pt reent higher A considerable amount of po 
tential diesel fuel was degraded to fuel oil by the extrac 
tion process. The over-all economics favored Hydrofin 
ing 

Likewise, a strict comparison of the desulfurization of 
diesel fuel by catalytic hydrogen treating and by furfural 
extraction shows a distinct advantage to the forme: 


Furfural 
Catalytic Extraction 
Investment, $/bpsd 178 160) 
Manufacturing cost, ¢ bbl. feed 11.4 HO 
In this case the hydrogen treating is less expensive because 


Moreover, in the 


a considerably lower yield of 


of the availability of cheap hydrogen 
case of furfural extraction 
low-sulfiua product is obtained 

Many 


tages have been enumerated for hydrogen treating of cat 


Cat Cracking Charge Stock Treating advan 
cracking charge Ston ks Ove! those for the treating of cat 
cracking products. Technically, pretreatment of cat crack 
ing charge stock improves resultant cracking product dis 
tributions and yields. It also removes cracking catalyst 
poisons such as sulfur, nitrogen and metals 

An economic comparison*’ has been made for the sub 
stitution of 25,000 bpsd of high-sulfur crude oil for a like 
With an added invest 


ment of $8 million over a refinery with no coking, coking 


installed The 


amount of low-sulfur crude oil 
and product Hydrofining may be return 
on this incremental investment would be 40 percent be 
fore income taxes If the incremental investment is in 
creased to $10.3 million, coking and Hydrofining of 


catalytic cracking charge stock could be installed The 


92 percent return on this incremental investment show 
that fluid coking and treating of cat cracking charve stock 
is an economical method of processing a high sulfur crude 
oil in a low-sulfur refinery 

Lube Stock Treating—The capital investment of a lu 
bricating oil Hydrofining plant was in the neighborhood 
of $200 to $300 per bpsd which is lower than conven 
tional finishing processes. By-product hydrogen is as 
sumed to be available to permit this low investment. For 
a 2000 bpsd unit, operating costs would be in the orde1 
of 30-40 cents per barrel with hydrogen charged at fuel 
value." 

The hydrogen treating process avoids disposal prob 
lems, conserves refined oil, and permits a lower degree 
of extraction. More stable turbine and transformer oils 
are also made by this process 

Crude and Residual Oil Treating The Gulf HDS 
Process has been employed for upgrading the quality of 
24 


crude oils and residual stocks.** This moderate pressure 


September, 1956 
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process converts heavy residual fractions to lower boilin 
distillate products while simultaneously effecting a sub 
stantial degree of desulfurization. Hydrogen consump 
tion tor treating a Kuwait reduced crude varied betweet 
650 and 1140 Cl per barrel of charge depending upor 


severity of treatment. Bottoms yield was reduced trom 


t/.4 percent to 4.1 percent by using the greater quantit 
of hydrogen 
Costs tor treating 25,000 bpsd of West 


are reported 


lexas cruce 
An investment of $500 per bpsd and direct 
operating costs ol 2) cents pel barrel ol crude are rt 


quired 


hese costs includ complete facilities for hydro 

gen manulacture 
Compare these figures with the hydrogen treating olf a 

blend of 71 


Kuwait crude and 29 percent of high-sulfur light cata 


percent of heavy vacuum bottoms trom 
lytic cycle oil. The investment would be $800 per bpsd 
and direct operating costs of 75 cents per barrel 

Wide spre ad adoption of this admittedly high cost pro 
ess for treating cruce oils and residual tocks depends 
economically upon a number of factor 

1. The possibility of lower prices for No 

2. The 

». The rising sulfur content of 

While the time 
drogen proce sing ol the ( tock 
behind that of 


6 fuel oil 
availability of by product hydrogen 
available crude oil 
chedule for Ccommerci: 

vill obviously be 
distillate 


eral VCals proce ne middle 


stocks, crude oils and residuals wall be unportant charg 


toch i hydrogen treatin proc ‘ 
Future Trends 
Catalytic hydrogen treating. though it owe t rowth 
to catalytic reforming, may actually 
ol the 


ven, Even the expected tripling ol toda half billion 


outst! p the capaci 


latter to supply its growing demands tor hydro 
cubic feet of hydrogen per day trom catalytic reformer 
to 1.5 bilfion by 1965 may not be sufficient for all hydro 
ven treating contemplated Thi j 
severe hydrogenation of residuals is called 
ment which may cause refiners to turn 
source of hydrogen to augment reformer product 
material 

This growth will be a reflection of trend ilready dis 
cussed the octane race increased demand tor all petro 
leum products Yi pecially diesel and jet fuel the neces 
ity to refine poorer Crudes and minimize istage of all 
crude municipal ordinances to control air pollution 
Phe last may standardize 


for New York City. for « 


trial fuel oil to have a maximum sulfur content of 1.0 


uch requirements a proposed 


xample, one requiring indus 


pr reent 
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Controlled Corrosion Cuts Costs 


Injection points for neutralizing agents 


Here’s how one company has blazed a new trail in processing high sulfur 


crudes by avoiding costly alloys and applying suitable neutralization systems. 


W. A. Derungs 

N. V DeBataat ne 
Maatschappi| 

The H que, mM 

SINCE THE END of World War 
II new types of crude oil originating 
from the Middle East are being proc 
as | hese 


crude oils contain, besides normal con 


essed in increasing quantities 


tamination by salt water, a high per- 
centage of sulfur 

When the N. V. De 
Petroleum Maatschappij, ‘The Hague, 


Jataafsche 


of the Royal Dutch/Shell Group made 


new designs for processing these Mid- 
dle East crude oils, account was taken 
of the fact that, during distilling, se- 
would be caused by 


vere cor rosion 


hydrochloric acid and sulfur com- 
pounds derived from these crudes un- 
less special measures were taken. Be- 
corrosion-resistant alloys 


difficult 


cause were 


very to obtain at that time, 


1956 


other wa had to be found to 
the problem 


It has 


of unalloved steel 1 


been 


nroved ha 
possible 
modifying the 


greater extent by 


especially by re 
MaxMnum Ope rating tem 


erating conditions 


stricting the 


perature and making use of an ade 


quate neutralization system. Injection 


of a caustic-soda solution of 3 percent 


by weight mixed with cold crude oil 


and introduced as such in the feed 


line between heat exchangers and fur 


nace, combined with injection of a 


)-percent solution 


in the 


aqyucous amnInonia 
overhead line, proved to be 


efficient and economical! 


World War 


need for 


The Problems ficfor 
II a vreat part ot Europe 
oil products was met by supplies from 


the United State 
After the war new 


and Vene zuela 


sources of crude 


oil had to be opened up to meet 


I 


ale Itt ind 
Hemi 


I il} CAM 


tern 


ured to sat 
d domestic 
1on Fortu 
t that t nol oil fields 
covered 1 t Middle East 

ible to fill the 
and ce 


u yply 


I 
mand 
Lhe findin 


oil. however 


ources of crude 


ol me 
was only one of Murope 
problems in connection with provid 


ing its market with the necessary oil 


products. Its other, not le urgent 


I 


problem was to acquire efficient re 


fining equipment within a_ suitable 


tire The capacity otf Kurope re 


fineri being even below prewar 


level, was obviou ly far too small, Be 


re-equipping wholly or partly 


stroyed existing refiners ne and 


ome had to he erected and this 


419 
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under conditions of a most acute 

shortage of construction materials. 
Still another important problem to 

MEC (Mid- 


contained undesir- 


be solved was that most 
dle East crude oils 
able quantities of salts and more than 
the usual sulfur 


pounds. The percentage of total sul- 


amount of com- 
fur in extreme cases was as much as 
/ percent by weight, In view of this 
condition, special corrosion preven 
tion measures had to be developed 
Because alloy steels were not avail- 
able and would be too expensive 
anyway, it was decided to counteract 
corrosion by applying suitable neutral- 
ization systems with modifications of 


operating conditions when necessary 


Sources and Phenomena of Cor- 
rosion 
three 


When making the design, 


principal factors were faced 
each of which could separately give 


rise to intolerable corrosion 


Salt Solutions Present in 
The salt 


( rude 


/ Aqueou 
the Mi 


tents of the 


and water con 
oils delivered to re 
fineries are 


por ible If 


dehydration are 


kept as low as pra tically 
and 
they 


may still contain a certain amount of 


necessary. desalting 


u ed However 
aqueous solutions of calcium chloride 
and During the 


distillation process both salt solutions 


magnesium chloride 


especially the magnesium chloride, 
hydrolyse at 

250 F. As a result 

The latter, 


densed with water 


readily temperatures 


above hydrochloric 


acid forms when con- 
is very corrosive to 
nearly all common metals and alloys 
Sodium chloride, also usually present, 
is stable but may cause deposits in the 


furnac c tubes. 


2, Sulfur Compounds Present in the 
MEC 


to 3 percent by 


Whereas total quantities of 2 
weight of sulfur in 
MEC are quite usual, percentages of 
up to 7 percent by weight are possible, 


Hydro hlori 


with 


acid, in combination 


water, is most corrosive below 
dew point, but hydrogen sulfide be- 
comes most active at higher tempera- 
tures and without the necessity for 
water, 

The problem of sulfur corrosion is a 
complicated one and not yet perfectly 
understood. Besides the problem of 
corrosion the action of sulfur also in- 
volves the hazards of poisoning and 
fire. Hydrogen sulfide is extremely 
toxic and ferrous sulfide may ignite 


spontaneously when exposed to air. 


320 


The corrosivity of sulfur is depend- 
ent on the kind of compound, concen- 
In the ab- 
sence of water, sulfur in oils is most 


tration and temperature 


corrosive in the form of hydrogen sul- 
fide and mercaptans, In the presence 
of water, sulfur-dioxide corrosion oc- 
curring below the dew point of the 
corrosive medium has to be taken into 
account. As can be expected, corrosion 
gradually 


increases with increasing 


concentration of active sulfur com- 
pounds 

Sulfur 
comes apparent at temperatures above 
390 F 


approximately 


corrosion on mild steel be- 


but is not disturbing up to 
625 F. In the 
range between 705 F. to 795 


tem- 
perature 
F., corrosion rates are more than .39 
inches per year. Below and above 
these temperature limits, the corrosion 
18 not as severe 

3}. Cooling 
and Cooler 


walter 


Water for 
Owing to a lack of fresh 


Conde nSeTS 


most of our refineries have to 


use brackish or sea water as a cooling 


medium for condensers and coolers 


Since mild steel corrodes approxi- 
mately .04 to .08 ipy in brackish water 
and more 


than .08 ipy in sea water, 
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it is not a very attractive material for 


condenser or cooler tubes. However, 


this problem already existed before 


MEC 


brass 76 


were processed. Aluminum 


percent copper, 22  per- 


cent zinc, 
than .02 


found to be satisfactory for tubes 


2 percent aluminum, more 


percent arsenic has been 


How Corrosion Problems Were 
Tackled 


rosion by cooling water 


Disregarding possible cor- 
which the 
company hoped to counteract by 
using aluminum brass tubes and tube 
corrosion allow- 
shells 
specific corrosion problems remained 
| hese 


rosion at low temperatures in the 


sheets and a higher 


ance for the mild steel two 


were hydrochloric acid cor- 


overhead and rundown systems, and 

sulfur corrosion at elevated tempera- 

tures. 
Later evidence was 


found that a 


combination of hydrochloric acid and 


hydrogen sulfide causes corrosion to 


become worse than in the case when 
either one ol the two components is 
present separately 


Being aware of the two different 
corrosion problems the company con- 
cluded that 


( hlori« 


with regard to hydro- 
suitable 


had to be de- 


veloped; as far as sulfur corrosion was 


acid corrosion, a 


rie utralization system 
concerned, it was considered quite 
ade quate to restrict the maximum Op- 
erating temperature. Limitation of 
temperature, of course, would apply to 
crude-oil distilling plants, but hardly 
to high-vacuum distilling plants 
Possible Neutralization Systems— 
The requirements which a neutraliza- 
tion system must fulfill are as follows: 
1. It 


rosion 


must effectively prevent cor- 

2. It must be economical 

3. It must be simple and reliable 
from an operating point of view 

+. It must be sensitive and adapt- 
able to any fluctuations in the quantity 
of acid developed during the distll- 
Ing process 

9. It adverse 
effect on the properties of the distilla- 


must not have an 


tion products (e.g., by depositing un- 
allowable high quanuties of salts in 
the bottom product or by dissolving 
undesirable agents in the distillates) . 

6. It must not disturb the distilling 
process (€.g., by clogging part of the 
equipment 

7. The neutralized products must be 
stable and not cause corrosion them- 


sely es 
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The following methods were con- 
sidered to reduce hydrochloric-acid 
corrosion : 

1. Keeping the quantity of water 
and hydrolysable salts in the feed as 
low as practically possible. 

2. Neutralization of still-liberated 
acid at the spot where it is developed, 
i.e., in the heating-up system 

3. Neutralization of still-liberated 
acid before condensation in the over- 
head and rundown system 

4.Combination of the foregoing 
methods. 

With regard to the amount of water 
and hydrolysable salts present in the 


feed, it 


attractive plan, from a corrosion point 


would obviously be a most 


of view, to have these components 


completely removed. This is not 
practical, however, for several reasons 
Usually a water content of approxi- 
mately 0.1 percent by weight and a 
salt content of approximately 0.01 
percent by weight must be taken into 
account Experience has shown that, 
as a consequence, an average of 11 to 
12 ppm of hydrochloric acid (based 
intake 
MEC plants during distilling process 
Results of Neutralization Tests 


Neutralization started 


on crude-oil 1S developed in 


tests were 
with caustic soda and/or ammonia of 
various concentrations, these agents 
being most readily available at a rea 
sonable price. Later, other neutraliz- 
ing agents, buffer solutions, and or- 
ganic inhibitors were included in the 
tests. So far these media have shown 
no advantage over the combined ap 
plication ot soda and 


causti alm- 


monia. Therefore, in the following 
discussion only the latter two neutral- 
izing agents will be considered 
Aqueous caustic-soda solution was 
tried in concentrations between 11% 
to 20 percent by weight. It appeared 
that concentrations at the upper limit 
were less effective, while concentra- 
tions at the limit formed 


very low 


Concentrations of 2 to 3 


emulsions, 
percent proved to be most effective 
and are now commonly in use 

Ammonia was applied in gaseous 
form and as aqueous solution from 2 
to 30 percent by weight. In this case, 
too, solutions of 2 to 3 percent proved 
to be most effective, more so since 
these low-concentrated aqueous solu- 
tions can easily be proportioned by 
means of pumps 

The 


neutralizing agents had been injected 
The test 


different locations where the 


are indicated in Figure 1 
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FIGURE 2—Injection of caustic soda at Point 2 


results can be summarized as follows 


1. Injection of ammonia at point 
I or 2: Injection of ammonia into the 
feed results in the formation of salt 
deposits (NH,Cl) at the top of the 
column and in the condensers. On 
several occasions pitting has been ob- 
served underneath these salt deposits 
This method was rejected 

2. Injection of caustic soda at point 


l or 2: Neither 


an injector nor 


introduction through 
through a spraying 


nozzle gives a homogeneous mixture 


of the caustic-soda solution with the 
crude oil, so that large quantities of 
caustic soda are required to be ef 


The 


clogging by salt deposits 


fouling and 
Nat ‘| neal 
Since the heat 


exchangers are particularly sensitive 


fective result is 


the injection points 


to fouling, injection of neutralizing 
agent at point | was abandoned. This 


method was rejected 
3. Injection of a hot mixture of 
oil at 


Preparation of the hot mix- 


caustic-soda solution and crude 
point 2 
ture is cumbersome and may give rise 
at temperatures above 230 F to 


stress corrosion. This method was 


jected 

+. Injection of a cold mixture of a 
ou at 
$y using up to 50 percent in 


caustic-soda solution with crude 
point 2 
excess of either a 20-percent or 3 per- 
soda solution 


cent caust 90 percent 


or 98 to 99 percent, respectively, of 
the hydrochloric acid developed dur 
ing distillation is neutralized. A greater 
does 


Apart 


excess of caustic-soda solution 


not give any improvement 


that neutralization is 


not yet complete, response to fluctua 


from the fact 
tions of the acid content in the stream 
is too slow. ‘This method looks prom 
ising, but is not yet foolproof 

) Injection Of ammonia or caustu 


soda solution at point 3 or 4: Injec 


tion of neutralizing agents into the 
overhead or rundown system does not 
give sufficient protection and—-if the 
agents are needed in large quantities 

will cause formation of salt deposits 
with possible corrosion in the form of 


‘| his 


to render 


pitting method may be useful 


small quantities of acid 


existing in the overhead system, harm 


less 


6. Simultaneous injection of a cold 


mixture of caustt ida solution and 


crude oil at point 2 and ammonia at 


point 3; This 


bination of 


a logical com 
and 5. An 
soda of 


Tri xe d 


method 1 
methods 1 
aqueou olution of causti 
) percent by weight | with 
the crude oil 
behind the feed 
feed 


quantity of 


weight of 
taken off 


and 


] percent by 
which is 
into the 
2. The 


acid whic h may be 


pump injected 


stream at point 


hydrochloric liber 


ated during distillation of a 


certain 


crude oil is determined by a labora 


tory batch-distillation test, on the basis 


of which the 


necessary amount of 


caustic soda is calculated, using an 


excess ol approximately 50 percent 


Mixing of the caustic 


with 


soda olution 


a small ammount of cold crude oil 


is necessary to prevent flashing of the 


caustic-soda solution and thus clog 


ging of the feed line, Originally this 
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mixing was carried out by dropwise 


feeding of a measured quantity of 


caustic-soda solution from a central 
caustic-soda supply system into a ves- 
sel to which | percent of the crude-oil 
feed stream was continuously pumped 

The combined product was drawn 
off by a centrifugal pump in which 
it was mixed and thereafter injected 
at point 2. Later this system was im 
proved by proportioning the necessary 
amount of caustic-soda solution with 
the split stream of the crude oil and 
blending them by means of a mixing 
device, e.g., a globe valve, after which 
the mixture was injected at point 2 
as in the original system. Both systems 
of caustic-soda supply are illustrated 
in Figure 2 

In this way the main part of hydro 


chloric acid. ie.. 98 to 99 percent, 
which is developed during distilling 
can be neutralized together with small 


sulfide. ‘The 


acids consist 


quantities of hydrogen 


remaining potential 
chiefly of hydrogen sulfide plus some 
acid, which i 


hydrochloric exist In 


vapor phase in the overhead system 
‘These 


wale! are 


vapors, when condensed with 


COrrosive they are best 


rendered harmless by neutralizing 
them with gaseous ammonia (obtained 
by flashing of an aqueous solution) 
before condensation has taken place. 
The ammonia is injected as an aque- 
ous solution of 3 percent by weight in 
order to facilitate proportioning by a 
pump. Proportioning is controlled by 
means of a pH recorder (connected 
to a pH meter fitted with glass elec 
trodes) which measures the aqueous 


condensate drawn off from a settling 


vessel behind the condensers. The pH 


value of the aqueous condensate 


should be controlled within the range 
of 7 to 8. By no means should the 
value of 8 7) be exe eeded, otherwise 
the parts of the condensing equip- 
ment which are made of copper alloys 


The 


monia solution, when injected at point 


will be dissolved aqueous am- 
4, is flashed, leaving the gaseous am- 
monia to react with the vaporized 
potential acids 

Restriction of the Operating Tem- 
perature--Based on available data, a 
maximum operating temperature of 
570 F 


below which sulfur corrosion could be 


could be given as a safe limit 


considered to remain low, However, 
when the projects were undertaken, 
the foregoing figure was raised to 630 
F. The argument was to wait and see, 
and to line or replace the most critical 
parts by more suitable alloys when it 
should prove to be necessary 
Practical Experience— 

Crude-Oil Distilling Plants—The 
neutralization system as outlined in 
the foregoing summary of test results, 
part 6, has been in use in several re- 
fineries for at least 6 years. The practi 
cal experience thus gained is best il- 
lustrated by the following paragraphs, 
obtained from the MEC standard dis- 
tilling plant which has been in opera- 
tion the longest 
VESSELS—AII 


sels are made of mild steel. Significant 


CORROSION OF ves- 


corrosion is experienced only in the 


lower part of the secondary tower 


working under vacuum. Depending 
on the operating temperature, the fol- 


lowing corrosion rates were found: 
At 430 F.: approximately .015 ipy. 


At 570 F. to 610 F.: approximately 


TABLE 1——Recommended Material 


Below 
Equipment S70 ¥ 
Furnace tubes 
Return bends 
Transfer lines 


Important veasels ex., 
columna 


fractionating 


Below 
625 F 


Above 
625 F 


625 F te 
660 F 
5% 
Carbon chrome 


steel alloy 


Carbon steel 
ined with 


A151 40.5 


Less important vessels, ex., ace 
tanks, heat exchangers 


imulator 


Pumps and valves 
All parts exposed to ¢ 


Carbon 
orromive media ater] 


Process lines 


Condease 


Carbon steel 
with 4” corr 
allow., or lined 
with AISI 405 


05 ipy 


In view of the more severe cor- 
rosion the lower part of the secondary 
tower has been lined for temperatures 
with AISI 405 


chromium 


above 570 F 13 per- 
Internals of 
cast iron are not corroded. 


cent steel 


CorRROSION OF FuRNACE TUBES 


The 


crude oil 


average corrosion rate for all 
furnace 


The 


113 inches per 


distillation unit 


tubes was .03 inches per year 


maximum rate was 
year. All roof and side wall tubes in 
the feed coil of the 


secondary column were replaced after 


heater furnace 


49 months with 5-chrome, '%-moly 


tubes, thus reducing the above aver- 
age value to approximately half 
The 


inch- 


CORROSION OF CONDENSERS 
shells 
thick 


mately .08 to 


which are made of .39 
mild steel corroded approxi- 
10 inches in four years 
The aluminum brass condenser tubes 
thickness of .058 


beginning, a lifetime of 


wall int hes 


had, at the 


with a 


about two years. However, this figure 
has been and still is subject to im- 
provement, depending on improve- 
ment of operating conditions and con 
struction details 

Plant As an 


indication of the corrosion rates to be 


Vacuum-Distilling 


found in a vacuum-distilling plant, 
from 
and inspection data are 


the following figures obtained 
test strips 
given: 
Corrosion of furnace tubes—outlet 
temperature 752 F. to 761 F.: 


Mild steel: .08 to .10 


year 5-chrome, 


inches per 
1-molybdenum 

steel: .0019 to .0023 inches per year. 
Corrosion of vacuum 


tower, upper 


part—-temperature approximately 717 
F.: 


Mild steel: .020 to .035 inches per 
5-chrome, Ya-molybdenum 
012 to 
405 
inches per year. 


yeal 
steel: 


AISI 


16 inches per year 
stainless steel: .0O16 
Corrosion of vacuum tower, bottom 
part 
744 F 
Mild 


yeal 


temperature 
to 752 F.: 


steel: .06 to .09 


approximately 


inches per 
5-chrome, Y2-molybdenum 
steel: .0046 to .0050 inches per year 
9-chrome, 1-molybdenum steel 
OO11 inches per year 

Materials—Recom- 


mended construction materials for all 


Construction 


important components of distillation 
units handling Middle East or similar 
crude oils are presented in Table 1 


hel arbon steel 


Tubee—Aluminum brass according to BS 1464 (similar to ASTM B 111 Original presentation was before 
aluminum brass, type B 


a... the API Division of Refining meeting, 


May 14. 1956. Montreal 


minum bronze according I'M B 171, alloy D or I 
+ + 
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How to Instrument a Heater 


Here is a 
count and tells when 


L. A. Mekler 
sulting Engineer 


York 


New Y ork 


OVER-INSTRUMENTATION of 
process heaters is no better, sometimes 


worse, than 


using no automatic in- 


struments at all, The best system usu- 
ally combines automatic with manual 
control. This avoids any tendency for 
an auxiliary controller to 


with — the 


interlere 
proper functioning of a 


major variable controller 


‘J ubular process heaters are used in 
continuous processes to supply a con 
stant quantity of effluent at a temper 


ature required by the 


and pre ure a 


Ne rmally 


opt ration 


process heating i in inter- 


mediate where the heater 


receives the charge from one 
effluent to 


In most processes the rate of 


process- 
ing unit and delivers the 
another 
flow, the enthalpy and the tempera- 
the effluent from the 


determine the operation ol the whole 


ture ol heater 


prow ess, SO that the heater has to com- 
pensate for any fluctuations in process 


variables ahead of the heater 


Symbols for Instruments 
CV Manual-control calibrated 
valve 

FdC Differential-flow controlle: 
FR Flow recorder 

FRC 
HC 

HCe 


PdC Differe ntial-pressure controlle1 


Flow-recorder controller 
Manual-control valve 


Trip shut-off valve 


PI Indicating-pressure gage 

PIC Indi ating-pressure controller 

SV Manual shut-off valve 

:s & Indicating - temperature 
controller 

PRC 


Recording-te mperature 


controller 


Operating Variables of Proc- 
ess Heaters—Jhe principal operat- 
ing variables of 


proc ess heaters are 


the rate of feed, the inlet temperature 
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of the 


and the 


charge, the outlet pressure from 


pressure drop through the 
heater, and the quantity and quality 
of fuel required to maintain the outlet 
temperature. In some processes where 
the charge is a mixture of products 
from preceding processing units the 
quality of the charge also vary 
but this 1s 


the rule 


Way 


an exception rather than 


Rate of Feed 
Lhe rate ol feed l 


simple { 


normally the 


variable to control If the 


charge 1s a liquid which delivered 


to the heater at a constant pressure 


and which flows in a single stream 


without evaporation Or decomposition 
through the heater, so that with a 
given flow the pressure drop through 
the heater is affected only slightly by 
changes in the outlet te mperature, the 
flow can be controlled by a manually 
operated valve, with only an occa 


sional touch-up. However, since the 


rate of flow is usually one of the re 
corded variables of operation of the 
flow controller is 


heater, a recording 


normally used even on this type of 


service, 

With a substantially constant pres 
sure drop through the heater the valve 
of the flow controller can be sized so 


that at valve 


normal flow with the 
half open the pressure drop through 
the valve is 10 to 15 percent of the 
pressure drop through the heater 

If the through the 


heater in two or more paralle | streams 


( harge passe s 


particularly if a change of phase oc- 


curs in. the heater the flow to each 


stream must be controlled automati- 


Otherwise what 


i 
cally 


Way have 


started as a small deviation from nor- 
mal flow or outlet t mperature in one 
of the streams may end up as a major 
upset. For example, if a 


major por- 


guide to proper instrumentation that takes all variables into ac- 
and where to use automatic control. 


tion of a narrow boiling-range charge 
i evaporated in the last few tubes of 
the coil or if the charge is decomposed 
at high the outlet of the 


coil i 


rates neat 


mall decrease in flow or in 


( i in the outlet 


coil 


volume ol 


temperature of 


one of the may increase appre 


ciably the vapol or gases 


formed and the 
thi coil 
Without 


increase j ( ure 


pressure drop through 


tutomatic flow control an 
drop will tend to 
decrease through the coil 
vhicl vill ! of firing, wall 

the outlet 
idditional 
idditional 


forth 


ufficiently to 


temperature Increase in 


pressure drop decrease in 
flow 


reduced 


and 0 until the flow is 
coke up the 


tream 
Where thie pre ure 
iflected by 


in outlet temperature the 


drop through 
small changes 
of the 


the coil ] 
valve 
controller is sized for 
least 


drop through the 


flow a pressure 


half of the 


heater at 


drop of at pressure 


normal 


flow © that the valve will not be 


forced to a fully open or to a practi 
cally-closed position by the variations 


in pressure drop through the heater 


Theoretically in order to obtain 


the same outlet temperature from 


each stream in a multi-stream multi 


burner heater it should be operated 


with equal flow through the streams 


and with burners fired at equal rate: 


In practice, the closest approach to 


equal outlet temperatures from the 


individual streams olten obtained 


by lightly unbalancing the flows and 


firing burners harder than the 


some 
multi-stream 


flow 


proportioning 


other Therefore, in 


heaters, individually set control 


ler are preferable to 


interlocks, because they permit ad just 
| 


ment olf each stream independently ol 


the others for the be t COMpromiise bye 
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tween rate of flow and burner setting 
If the 


the heater must be adjusted frequently 


total rate of flow through 


to meet variations ahead or 


process 
beyond the heater, a manual loading 
Station 1s normally used to increase 


the flows by the 


inultaneously in all stream 


or decrease Sari 
amount 
by a 


| he 


arranved to 


ingle adjustment at the station 
be 


remain open in case ol 


flow control valves must 


failure of 
that 


instrument 
flow 15 


coil at all tumes 


all supply sO 


maintained through the 


Pressure 

Normally, process heaters discharge 
maintained at a 
that the 
acts as the pressure controller on the 
outlet of the heater. Where the heater 
maintained at 
the 


automat 


directly into a vessel 


constant pressure, so vessel 


outlet is higher pres 


sure than vessel receiving the 


effluent, an pressure con 


troller is used 

If the pressure drop through the 
greatly affected by variations 
outlet 


heater 1 


in the temperature, due to 
marked changes in the extent of evap 
oration or decomposition with small 
changes in the outlet temperature an 
intermediate temperature in the coil 
ele 


as an anticipatory 


is used as a secondary 


This 


load-chanyt 


sensing 
ment act 


correction and = adjust: 
the « ompensating element of the pres 
or increase 
the 


heater is anticipated before the full 


sure controller, A decrease 


im the pressure drop through 
impact of the change in pressure drop 
is exerted upon the pre ssure controller 

The valve of the pressure controller 
the 
surfaces of the plug and the seat, par 


ticularly if the effluent has 


is usually arranged for flushing 


a tendency 
to coke due to dec omposition or retro 
The 


fluid, some high boiling range liquid 


grade condensation flushing 
produced in the process which will 
not evaporate completely in the valve, 
through the 
the effluent must be 
the outlet the 
heater the quench fluid may be used 


is introduced bonnet of 
the valve If 
quenched 


on from 


as the flushing fluid 


| he most 


Rate of Firing 


tant variable in the operation of proc- 


HWM por 


ess heaters is the rate of firing required 
outlet-tem- 
The selection of the type of 


to maintain a constant 
perature 


control best suited for a particular 


324 


heater depends on the type of fuel 
burnt, the magnitude of fluctuations 
in the operating variables which must 
be compensated for by changes in 
rates of firing and the response of the 
controlled temperature to variations 
in the rate of firing 

Figure la shows a schematic ar- 
rangement of the simplest system for 
automatic firing, applicable when the 
heater 1s fired with gas of a constant 
calorific value supplied at a constant 
pressure The total flow of gas to the 


burners is controlled by a_ pressure 
and the 


pressure regulator is reset by a tem 


regulator on the vas header 


perature controller on the ‘controlling’ 
temperature of the effluent 
Depending on the process and the 
relation between the temperature and 
the enthalpy of the effluent, the con- 
trolling temperature may or may not 
be the outlet temperature. When most 
of the heat supplied to the fluid near 
the coil outlet is used as sensible heat, 
so that an increase or decrease in the 
rate of firing is fully reflected in the 
outlet temperature, the outlet temper- 
ature 1s used as 
If the heat 
supplied near the coil outlet is used 
heat of evaporation or de 


so that a relatively large 


the control point. 


major portion of the 
as latent 
composition 
change in the rate of firing produces 
only a small change in the outlet tem 
perature, the controlling temperature 
is usually moved to some point ahead 
of the outlet. Here an appreciable 


portion of the heat is still utilized 


FIGURE 1—Alternate 
methods of auto 
matic gas firing. (a) 
Gas at constant pres- 
sure and calorific 
value. (b) Flow con- 
troller reset by tem 
perature controller 


I 


as sensible heat and the temperature 


while it bears a definite relation to 
the outlet temperature, responds much 
faster to changes in firing rates than 


the outlet temperature 


Figure lb is a schematic arrange 


ment of gas-firing control where a 
flow controller is reset by the tempera- 


This 


where the supply pressure to the gas 


ture controlle: system is used 
is not maintained constant, or 
the 


charge or in 


header 
fluctuations in inlet tem 
of the the 


quality of charge call for wide varia- 


where 


perature 


tions in firing rates, which may cause 
a wide fluctuation in the gas pressure 
on the burner. A pressure controller 
would have a tendency to hunt to 
maintain the desired temperature 

In some plants the fuel used for gas 
firing is a mixture of tail gases from 
different and 


processes purchased 


natural gas. If the tail gases are not 
produced at constant rates or if the 
composition of the tail gases fluctuates 
the value of the 
The tem- 

kept off 
balance by changes in the quality of 
the fuel 


temperature controller may have to be 


widely, calorific 


mixed fuel-gas will vary 


perature controller will be 


Under these conditions the 


augmented by a secondary sensing 
element to anticipate the load change 
and adjust the compensating element 
of the temperature controller to com- 
pensate for variations in the fuel 

calorific value of a 


Generally, the 


mixture of hydrocarbons and hydro- 
gen is reflected in its specific gravity, 
so that changes in gravity can be 


With 


used 


to reset the controlle1 some gas 
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mixtures a change in proportions of 


certain components may materially 
change the calorific value without ap- 


With 


may be 


preciably changing the gravity 
these mixtures a calorimeter 
required for resetting the compensat- 
ing element of the temperature con- 
troller. 


Types of Process Heaters 


Structurally, process heaters can be 


divided into two groups: 


1. Heaters with a large ‘cold frac- 
tion’ in which the major portion of 
covered with 


the furnace setting is 


tube banks. Normally, the settings of 
these heaters are laid up with insulat- 
ing refractories and, if auxiliary bare 
used to 


refractories are increase re- 


radiation in these heaters, they are 


made of thin alloy plate Generally 
the heaters of this group have a low 
‘static’ heat capacity which must be 


overcome to increase or lower the 
operating temperatures, 
2. Heaters with a small ‘cold frac- 


tion’ where the area of the bare re- 
frac tomes 1S equal to or wvreater than 
the area of the setting covered by tube 


banks ‘I he 


usually laid up 


setting of the heaters is 
with firebrick, Also 
some heaters in this group have bridge 
walls, separating walls or target walls 
containing large quantities of firebrick, 
so that the static heat capacity of the 
refractories in these heaters is much 
higher than in the heaters of the first 
group 


Che 


heaters re-radiate to the tube banks, 


bare refractories of process 
and the proportion of the total radi- 
ant heat thus supplied to the tube 
banks is a direct function of the re- 
area and of the difference of 
the fourth 


temperature’ of the refractories and 


frac tory 
powers of ‘equilibrium 
of the metal temperature of the tube 


banks 


The equilibrium temperature 


is the steady state temperature of the 


re-radiate 
to the tubes all the heat they absorb 
from the flames 


refractories at which they 


In heaters with a large cold frac- 


tion and refractories of low heat ca- 
pacity, a change of firing rates will be 
reflected almost immediately in the 
that the 


controller can be set for a minimum 


controlled temperature so 
lag between changes in temperature 
and rates of firing 

a small cold frac- 
high heat 
will 


In heaters with 


tion and refractories of 


capacity the refractories retard 


the response of the controlled temper- 
1956 
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ature to changes in firing rates, and 
will increase the tendency of the con 
troller to overshoot the set point. For 
example, if the controlled tempera 
below the set and the 


ture 1S point 


controller calls for higher rates of 
firing, only part of the additional heat 
generated by the higher firing rates 
will be applied to raise the controlled 
temperature. This is because some of 
the additional heat will be used up to 
increase the equilibrium temperature 
of the refractories 

Until the 


to the 


refractories are brought 


new equilibrium temperature 


they will tend to ‘cool’ the coil. and 


call for higher rates than would be 


required without the ¢« ooling, until the 
the controller has been 
and the 


creasing the 


set point on 


reached controller stops in 


firing rates. Because of 


the higher firing rates the controlle1 


will te nd to exceed the normal ove 
correction of the controlled tempera 


ture and may overshoot considerably 


the equilibrium temperature of the 


relractories 


In order to bring the temperature 


down to the set point the controller 


will then reducing the rates of 
firing. At 


In COmIng 


Start 


this point the refractories 


down to the proper equi 


librium temperature, will begin to 


supply heat to the coil and the con 
troller will have to decrease the rate 
of firing more than would be required 
without the refractories acting as a 
heat The 
trolled temperature will be again over 
that the 
will keep on cycling be 


both 


source of additional con 


corrected and so on, so 
controlles 
tween over-correction on sides 
of the set point 

To reduce cycling to a minimum 
the controller must have a ‘rate action’ 
added to proportional reset, so that 
first the 


moved farther than would occur nor 


final control element 1s 
mally, and then the controller, in try 
ing to remove the effects of the larger 
step, counteracts the effect of the lag 
With this type of controller the ther 
mal inertia of the bare refractories 
will help to stabilize the controlled 
ternperature and iron out minor vari 


ations in heat requirements Or small 


unintentional changes in rate of firing 
Control With Gas Firing 

The 
trollers shown in Figure 1 operate on 
the total 
Under 


automatic temperature con 


flow of gas to the burners 


ideal conditions, that is, with 


symmetrical connecting piping — be 


tween the gas header to the burners 


REFINES 


a negligible pressure drop through the 
header and the connecting piping and 
identical gas ports in the burners, the 


total flow of gas will be equally di 


tributed between the individual burn 


ers The St conditions are S ldom ob 


tained in practice 


Where best operation of the heater 


depends on equal firing of the indi 


vidual burners the flow of gas to the 


burners must be equalized by indi 


vidual manual-regulating valves on 
indicated as CV on the 
Valves SV are shutoft 


valves used primarily to take burners 


each burne! 
diagram 
without disturbing the 


out ot service 


setting on the regulating valves 
On the 


gas ports are 


better made gas burners the 


machined with sufficient 
accuracy to serve as metering orifices 
The flow to the 


can be equalized by setting the regu 


individual burners 


lating valves for equal pressure on 


With gas 


s above 10 pounds per 


each burnes burner pres 


sure square inch 


gave at normal capacity the flows 


once set. will remain substantially 


full 


inations in rates of 


equal through the range of nor 


mal firing 


] 


The automat control valve on 


the gas header are placed ona bypa 


/ 


and arrangcda to close in case ol fail 


ure of instrument ai and are 


upply 


provided with a trip hutoff which 


et manually before the sys 


back 


must be re 


tem can be put In operation 


Control With Oil Firing 


control of oil 


Auto 


mate firing 8 more 


elaborate than gas firing particularly 


if more than one heater 1s 


upplied 
The 


burner 


with fuel from a common source 


quantity of oil delivered to a 
depends on the pressure drop through 
the regulating valve of the burner and 
the viscosity of the oil at the valve 
Ihe viscosity, in turn, depends on the 
temperature to which the oil is pre 


With the heavier residual oils, 


whi h art 


heated 
normally used to fire prov 
vrees dillerence in 


fuel 


viscosity 


ess heaters, a few de 


the preheat temperature of the 
change the 


will mate rially 


Therefore, for satisfactory oil firing, 


whether automatic or manual, the 
fuel oil supply to the heater must be 
maintained at 


automatically constant 


pressure and temperature 


Figure 2 shows a chematic arrange 
ment of a ‘parallel-loop’ fuel-oil cir 
culating system arranged so that a 
hong of 
affect the 


of the other heater on the system 


variation in the rate of one 


heater does not firing rates 


The 
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Ue ey 


somewhat 


Ww baile 


more compli ated than a serie 


parallel loop system 
system 
fully independent control of 
flow 


individual loops 


permit 
sure through the 
With 


any of the 


rate ol and pre 
a parallel at 
rangement loops can be 
without affecting 


other 


taken out of service 
the setting on the heaters 
With heavy 
fuel 


it is olten neces 


and OCCASION 


viscou 


ally dirty used in ol refinenes 
ary to flush one of the 
flow 


drop through the 


loops by vreatly increasing the 
and = the pressure 
loop or to isolate the loop lor 
his can be 


other 


steam 


Ing it out done without 


affecting the heaters only with 


the parallel system, and this 


loop 


alone would justify the slight extra 


cost ol the 
While 


nected to the 


system 


two heaters are hown con 
system the arrangement 
applies to any number of heaters in 
‘The header of the 


maintained at a 
BO to 150 


parallel supply 


System 1S constant 
pressure of psig for 

150 to 
300 Ib psig for mechanical atomizing 


The 


just 


steam atomizing burners and 


burners pressure on the return 


header is sufficient to overcome 
the pressure drop through the heade1 
The flow recorder on the supply 
header is set for a flow through the 
system three to four times the amount 
consumed by the heaters 


The 


header is optional and is used only to 


flow recorder on the return 
determine the fuel consumption of the 


‘The 


through the return header is just sul- 


battery of heaters on it flow 
ficient to compensate for the radiation 


326 


FIGURE 2—Parallel 
loop fuel-oil circu- 
lating system. (a) 
Pressure regulator 
reset by temperature 
controller, (b) Flow 
controller reset by 
temperature con 
troller, 


losses through the header with only 


a few degrees in temperature drop, so 
that a substantially constant oil vis- 


cosity is maintained through the 
system 


bac h 


lating loop connected to the supply 


heater has a separate circu 
header on one end and to the return 


header on the other. The circulation 
throuch Ae h 
times the 


by the heater 


loop is three to tour 


amount of fuel consumed 


Figure 2a shows an arrangement 


for automat oil firing using a pres 


sure regulator on the outlet of the 


loop which is reset by the 


tempera 


ture controller The total flow of fuel 


oil through the loop is set manually 
by a valve on the inlet and the pres 
adjusted for the de 
When the 


trolled te mperature deviates from the 


sure regulator 


sired loop pressure con 


set point the temperature controller 


increases or decreases the pressure on 
the loop which, in 


turn, increases OF 


decreases the flow of oil to the burner 


Figure 2b shows the use of a flow 


controller reset by a temperature con 


The 


average 


troller for automatic oil-firing 


flow controller is set for an 
flow through the loop at normal rates 
of firing and the back pressure on the 
loop is adjusted manually by a valve 


The flow 


the outlet of the loop 1S optional and 


on the outlet recorder on 
is required only if the fuel consump- 


tion of the individual heater is to be 
measured 


The 


rectly as 


flow controller is used indi- 


a pressure controller which 


IMmcreast oO! dec re ases the press ire on 


ind the 


pressure drop through the loop How 


the loop by changing the flow 


evel since the main purpose of 1n- 


creasing the pressure on the loop is to 
increase the flow of fuel to the burn 


ers, and since it requires approxi- 
mately a 20 percent increase in pres 
a 10 


the response of the flow con 


sure to obtain percent increase 
in flow 
troller to the demands of the temper 
ature controller is more direct and 
quicker than that of the pressur« 


( ontroller 


Another 


shown in Figure 2b is that it permits 


advantage of the scheme 


a close control of the ratio of atomiz- 
ing steam to oil, with only a small 


addition in instrumentation and ex 


pe nse 


Steam-Oil Interlocks 

For proper operation of steam 
atomizing oil burners the oil must be 
fully 


atomization maintained the same for 


atomized and the degree of 


all rates of firing. Insufficient steam 


will produce “fire flies” and long 


smoky flames even with large amounts 
loo 


blow out the fires 


of excess au much 


steam may 


lL herefore, to main 
tain the proper quality of flames with 


automatic oil-firing the quantity of 


atomizing steam as well as of the oil 


upplied to the burners must also be 


automatically controlled 


Figure 3 shows a schematic arrange 


ment of an interlock for roughly pro 


portioning the atomizing steam and 


fuel by 


maintaining the pressure on 
the steam header higher than the pres 
sure on the oil loop by a fixed amount 


[his 


conjunction 


usually 10 to 30 psig irrang¢ 


ment, used in with the 


scheme shown in Figure 2a, is satis 
factory for small variations in the con 
trolled relatively 


tempe rature and a 


broad tolerance in the luminosity of 
the flames 

Figure } shows a ™ he Tri lor main 
taining the quantity of atomizing 
steam in exact proportion to the 
amount of fuel-oil burnt, by interlock 
ing a flow controller on the steam 
header with a proportional flow con 
troller, actuated by the amount of fuel 
oil burnt as obtained from the differ- 
ence in flow through the flow control- 
ler on the inlet to the loop and the 


flow 


loop 


meter on the outlet from the 
[he interlock as shown in Figure 4, 
though more expensive and compli- 


cated than that in Figure 3, is preter 


PeTROLEUM Rept 











FIGURE 3—Interlock arrangement between 


atomizing steam pressure 


able the 
length of the oil flames affect the 

the 
hred 


ol exces 


where luminosity and the 


heat 
where 


distribution heater 


the 


1th Ol 


heater is with a minimum 


amount all 


With tuel-oil firing 


lmportant to be able to ac 


it is even more 


lyust the in 
dividual burners for equal firing rate 


the The 


tendency cali 


and Sar quality ol tires 


al present 18 to use a 
brated metering type of valve to con 
trol the fuel oil 


to adjust 


to the 
the 


distribution of 


individual burners and 


flow of atomizing steam to the burner 
so as to obtain substantially equal pre 

the the 
downstream steam-regulating 


Ihe 


and 


sures on pressure 


ol the 


pr 


on 


valve 


ure Ave alt only al 


guide manual touching 


up may 
ol 


ame 


he required to have the 1 


and qual flarn 


hiring 


ill 


alt 


itv of tl on 


Fuel oil at 


the 


have 
aioritiu 


ol 


riven grade ub 


stantially ame ¢ Value 


throughout the range normal vari 


ition in ion and gravity 


oil f 


composit 


Ww ith 


Lherefore 


ring, no antici 


pator control is req ured to compen 


ol the 


firing 


for 


difte rence 
However 


anti Ip tory 


Sate 
fur just as wi vas 


reset Will 


lor 


inlet temperature or rr I 


re quired © 


compensate wide Vi lations In 


eed, and 


e-action variable tment 


ite lor 


pe 


retractor 


fuel-oil pressure and FIGURE 4—Interlock for proportioning atomizing steam to fuel 


the control valve trip valve 
thie 
it off 


ind 


fuel-oil 
the flow 
the 


on 


arrange d Lo 


fuel to the burn 


controlling the Automatic versus Manual Firing 


ul ed to open t« Auton on ubutlar 


burner nozzles cool 


arrangement in Figure 


iutomatic fh 


( total fuel 
Whe I 


ind 


ring contre 


he 


fired partly witl oil 


j 
py peiieedd 
P| 


upply te burne1 


I 
a heater 1 


parti vith ga it is quit 
mon to fire the oil burners 


1 constant Ir: and to use 


auto 
control burne! 
fuel 


the t 


the ga 


even when 
fixed 


atomiz 


t¢ 


portion 


ind ney ath 


itomizine burners 


remaindet usu 


pa mn the 


{) percent of the 
tutomatically 
ar! 


ha 


be Luise 


ant 


rement 


r Co yee 


required, uninter may become 
though at reduced 


trument ai upp 
factor.” bee 


hifting 


Nnorance 
rie 
automat 


iHiiproper 17 


/ 


main disad 


Ally controlling oni 


total heat requirerme 


controller can be ea 


frequent mn 


/ 


ited 
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is amiss, The rupture can then be dis 


covered while it is still small and the 


heater shut down before any damage 


is done 


With automatic firing the tempera 
ture controller will compensate for the 


fire by reducing the rate of firing of 


the burners. The small rupture, if not 


detected easily, will continue to in 


ase in size owing to weakening of 


the metal around the rupture, until 


the tube splits causing a large fire and 


serious damage to the heater 


One more disadvantage of auto 


matic firing is the temptation to use 


the automatic controller to briny the 


heater to stream conditions so the op 


erator can pay more attention to the 


other process components of the unit 
Normally, the 


ture of the 


higher the te Mipera 


oonetr the unit 
stream If 


start-up the set point on the tempera 


heater the 


will come on during the 


ture controller is advanced in large 
the controller may de 
high that 


the resultant heat input rates will ex 


increments 


mand such rates of firing 


ceed the permissible maximum, and 
the furnace temperature will become 
higher than is considered safe for the 


structure of the heate1 


Safety Interlocks 


lo protect the heater against over 
firing, some heaters are provided with 


an interlock shown schematically in 


Figure 5. In this arrangement the 


temperature controller is over-ridden 


by a selected furnace 


When thi 
flow ol 


temperature 
temperature is reached, the 


fuel to the burners is not in 


THREE 
SELECTOR 


WAY 
VALVE 


creased even though the temperature 
controller calls for it 

Normally, when used for this pur- 
pose the override actuates a signal. to 
advise that it took over, and freezes 
the valves controlling the flow of the 
fuel in the position it reached just be- 
fore the override started functioning 


The 


hort-time 


override can also be used as a 


safety device with a small 


rupture to cut down the rate of firing 
In proportion to the amount of fire, so 
that a selected furnace temperature is 
maintained below a certain maximum 


I he best 


that an 


method of making sure 


automatically-fired process 
hie ate! doe 


j to look 


not get too far out of line 


into the heater at regular 


intervals. For this reason, in many 


plants a separate instrument panel is 


installed at the heater to indicate or 
record the 


abl 


temperature, furnace temperature at 


pertinent operating Vari 


of the heater, such as controlled 
a number of points, fuel consumption, 
drafts, etc. ‘The operator then must 
go to the heater at regular intervals 
to obtain the readings for the log 
sheets and also to observe and record 


the conditions of the fires. 


Tube Metal Temperature Meas- 
urements — In 
combined effects of operating temper 


some processes the 


atures, pressures and heat-transfer 


rates make it necessary to operate the 


heater with tube metal temperatures 


only slightly below those allowable for 


the alloy used If, as the run prog 


formed inside the 


resses, cde posits are 


tubes, higher tube metal temperatures 


Ww lI be 


required to maintain the de 


FIGURE 5—Over 
ride of oil tempera 
ture controller by 
furnace temperature 


sired outlet normal 


feed rates, and the allowable temper- 


temperature at 


atures when the 


deposits reach a certain thickness. 


may be exceeded 

In heaters where furnace tempera- 
tures are in proportional relation with 
tube metal temperatures, particularly 
if the location of the hottest tubes in 
the bank may vary from run to run 
a furnace temperature selected by ex 
used to limit the 
When this 
reached the 


perience 1s rate ol 


firing temperature 1s 


operato! reduces either 


the rate of feed or the outlet temper- 


ature or both, or the heater is shut 


down 


If the rate of feed or the outlet tem 
perature can be progressively reduced 
for a considerable period of time be 
fore the heater is shut down, a furnace 
temperature controller may be used to 
reset automatically the rate of feed or 
the outlet temperature by an interlock 
similar to that shown in Figure 5 
metal 
skin 


determine 


In most cases, the 


tempera 


tures as indicated by thermo 


used to 


couples are when 


to reduce the rate of firing or shut 


down the heater Phe couples measure 
the temperature on the exposed face 
of the tubes expe ted to have the 
thickest deposits and therefore the 
highest metal 


temperature. Usually 


more than one tube of a coil is 
equipped with skin couples and at 
least one of the tubes has couples at 


two or three points along its length 


Figure 6 shows a typical arrange- 
ment of one of the methods used for 
installing skin thermocouples. The hot 
jun tion of the ¢ ouple iS peened either 
directly into the outside surface of the 


tube, as shown in detail C, or into a 
pad which is strapped or welded to 
the tube detail B. If a 


pad is used. the outside surface of 


as shown in 


the tube and the inside of the pad are 


machined to make a good contact 
he end of the protection tube is also 
carefully machined to fit the contour 
of the tube 


tube to protect the hot junction against 


and 1s seal welded to the 


oxidation 


To eliminate stresses on the seal 


weld when the tube moves and tends 
to pull the prot ction tube with it. the 
ittached to 


protection tube is rigidly 


the tube at another point, as 
in detail A. The 


tory 


indicated 
opening in the refra 
the closure plate over the open 


ing and the leads from the couple ar 
SO arranged that the couple can move 


freely in the opening 





obstructing tree 

out the heater Lhe 

of most process heater 
{ ble Ir Cast ol i tubs 

me other erous , 


combu 


FIGURE 6—Sche 
matic arrangement i {] 
of tube skin thermo le 
’ \ \ 
couples 
the ) through = the 
burner block observation door ind 
other openings in the heater which 


mia pread the fire to other equip 


ment in the area 


With exhaust draft, particularly i 


I 
ill prehe ite} é used thre normal 


Instrumentation to control the air sup 
ply on the inlet of the heater is aug 
mented by safety interlocks which, in 

of a fire in the heater open i by 
pass to send the vase directly to the 
tack and isolate the exhaust fan and 


the au preh iter 


Skin temperatures, as read, are in With natural draft a common 0 ee ee ee oe 
Cj ynatic controls describ 

most cases only relative because they plenum chamber is used to permit ' 

| thi paper are appl ible to any pron 


are aflected not only by the tube metal control on the inlet The ain reason | 

: ( tubular heater but onl In excep 

tempt rature but also by radiation and for not u Inv the tack damper 1 to j 
! tional case will all of them be re 


by convection from the gas streams in 
quired on any particular heater 





contact with the tubes. However, with Bet rT ft bt 
etter resu inf oOten obtained 


sti ; vuples, ¢ 
properly on talled thermocouples ; with yudiciou blending of manual 


control, with automatic controller 


flected almost directly in the skin : ; 
, properls tuned to the proce require 


change in metal temperature 1s_re- 


couple readings so that the readings 


can be used to establish an empirical Meet 


maximum permissible metal temper- 


ment ind the performance chara 


reristh ft the heater, than with full 


the ‘utomatic control particularly when 


ature 
bul controller tend tn 


The response ol skin couples to Author ‘ mn , f { 
I “ i PU LOnInNe © 


changes in furnace temperature 1s, 1 


iniable i 


anything, advantaveous, because the 
mistrumenta 


couples will also indicate flame im 


pingement or other causes of local | 1 4 MEKLER has been en ht change 


' > ‘ t . les 
overheating of the tube. Skin couplk gaged in petroleum refining and . , 7 . L paper orig 
nent | i | ! 


can be used also to detect and to cor related industries more than 55 | nt ¢ f 
reli l ) i on onterencs 


rect. misoperation of individual burn ears. of which about 20 were “ser 
4 Wri ‘ ) . v ) ) yection ) naust! 

y f ; , 
or to adjust the firing rates of a pent with Universal Oil Prod , ; Che Instit m of Me 
group of burners which affect the pal ucts ( ompan) He has been a ies ind The "poate 
' i i ; ; if 


ular skin temperature consultant since 1948. Born in 
nsuitan I Mechan il Enginees 
constantly increasing number of Deseatn th 1s educated in é, “or ry 
heaters are now be ing equipped Manchuria. Scotland and at th 
iutomatic control of combustion University of California. Mel ar 
» keep the excess below 30 to 40 ler holds more than 80 U. $ 


i ( ombu Lion 


In general, the instrumenta 
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New Yugoslavian Refinery 


Uses Combination Approach 


‘Thermal combination plant meets gasoline 


quality needs for Yugoslavian market. 


F. Sager 
Kellogg Internat 
London 


COMPLETION OF the 
Brod 
has upped gasoline produc tion for the 
101,228 

At the 


fuel oil has been 


new ie 


finery at Bosanski Yugoslavia 


country by 40 percent (from 


tons to 141,228 tons per year 


same time, value of 


The 


thermal combination plant meets the 


increased three time new 


needs for Yugoslavia’s gasoline market 


much lower than | »S 72 regular 


and 79 premium, F-] 


Process specifications for the plant 


The M. W Kellogg 


erection 


were furnished by 


Company was by Friedrich 


Uhde 


It is designed to handle 2600 barrels 


Dortmund, Germany 


per stream day of 40 percent Iranian 


reduced crude and to yield 30.3 per- 


cent of gasoline. 2.5 perce nt LPG 
65 percent of the C 


I 
percent gas 62.0 


containing 


fraction 9.2 and 


percent heavy residue (all percentages 
are by weight on the reduced crude 
intake 


Further 


naphtha can be 


1200 bpsd of heavy virgin 
reformed yielding 
77.0 percent gasoline, 7.9 percent LPG 
containing 69 percent of the C, frac- 
10.1 


cent heavy residuc 


tion percent gas and 5.0 per 

all percentages by 

weight on the heavy naphtha intake 
The combined gasoline fraction 


RVP of 


lated to have a clear octane number 


with a 10 pounds 1s calcu 


F-2) of at least 67.5 and was in 
ovel 70 


Middle 


pra tice 


Any othe East Crude, o1 





Hh ivy &.I 
the naphtha reformer 
The effluent of the 
Ff. and 750 pounds per square 


naphtha is charged to 
furnace B-] 
1040 


ini h 


furnace at 
i imultaneously quenched with re 
cycle was oil and reduced In pressure 


before entering the evaporator se¢ 
tion of combination tower E-1 
Reduced crude is charged through 
preheaters C-2, ¢ 
uction pan the 
tower E-l or directly 
tion off the pan. Combined 
recycle stream it 1 chareed to the 


ection of the 


into the lower 
combination 
into the suc 
with a 
visbreaker combina 
where the 


heated to 920 


tion furnace B 
bined stream 1 
in outlet pressure of 250 p Phe 
effluent then 
is oil, the 


furnace quenched 
with re cle 


reduced, and the mixture of 


pressure 
liqu | 
ind Vapor pusses to the iporator 
ection of con bination tower I ] 
Light gas oil feed, 
light visbreaker gas oil and ree 


withdrawn trom the 


consisting 


upper 
pan ind char d to the gas oil 
combination furnace 
1OO0 | ind 


ind reduc 


tion of 
which it leave it 
quem hed 
belor 


ection ol 


p to be 
pr ure entering the 
rator combination 
K-1 
Combination 


tower E-1l works 


1?5 psi ind consists of three se 
tions. In the 
rator section, the 


effluents are 


part the evapo 
cracking coil 


lowe! 
three 


eparated into vapor 


Flow Scheme in Detail 


ind cracking tar liquid. Cooling and 
this 
by recirculation of 


cleaning of section 1s accom 


plished 


rator ind 


evapo- 
vacuum tar The evap 
orator fractionated by 
means of baffles with gas oil recycle 
to the baffle as 
control 

Im the 
tower, the 


Vapors are 


upper temperature 


central section of the 
heavy gas oil 
vapors are fractionated 
bottoms 


section, 
vapor itor 
nto heavy gas oil which 
iccumulate on the lower suction 
suc h ( illed visbre iker pan 
ind are pumped together with the 
reduced crude charge to the vis 
breaker coil of the 
nace b Light 
section of the 
Recycle 


entering the 


pan, the 


combination fur 
vapors rise to the 
tower, the bub 
ind light 
upper 


ipper 
ble section 
vacuum gas oil 
p rt of this section help the chk 
up of the rising vapors, Heavy vac 

I enters the part 


gas oil 
ining 


um is oil central 
ection 

part of the 
fractionation ol 


upper tower, 
ection 

ind light gas oil takes place 
control is effected by an inter 
oul reflux stream, by re 


is ou tron ibsorber 


rculatir 


ind 


ipper suction pan, the 


from where 


to the gas oil coil « 


oil pl in 


combination furnace B-2. The other 
stream taken off the gas oil pan has 
role to fulfill After 
providing reboiler heat for C-14 at 
after-fractionator E-4, for C-15 at 
E-6 and for C-16 
two 


One of them serves as lean 


an important 


wasoline 
at stabilizer E-/ 
streams 


stripper 
it 18 split inte 


5 and from there 
bubble 
tower 


provid 


oil for absorber | 
is charged as rich oil to the 
section of the combination 
E-1. The ifter 
ing pre heat for the boiler feed water 
in C-8 and after further 
box cooler C-80 is 
quench oil to each of the 


outlets and 


other stream 


cooling ir 
partly as 
three fur 
partly is net 
three 


used 


nace coil 
reflux for each of the 
of the ombination tower E-]1 


Bottoms of 


section 


combination tower 
differential inte 
Steam super 
furnace B 
injected at the bottom of the \v 
E-2 The vacuun 
pumped through ex 
ooler C-8 


combination 
ium tower 
bottoms are 
and box « 
alter a srnall no 

naphtha from naphtha strippe 
j 


has been added for 


changer ( 


to storawe 


ent 


light and heavy vacuum 


nm gas ¢ 
which are separately returned to t 


yi, 
he 
section of the combination 


Fron tra t on the 


entral 
tower E-1 











Yi 


wi 


ivoslavian crude can be prow essed 


th virtually the same results 


These process facilities are pro- 


vided 


1. 


Thermal retorming 


Recycle visbreaking of the reduced 


crude charge 


Recycle cracking of the light vis- 


breaker vas oil 


Vacuum flashing of the combined 


f Vaporatol bot toms to produc ec 


fuel flash 


lates being returned to the 


distil- 


crack 


oil. the vacuum 


ing system 


Vapor phase refining of the gaso 


line by means of active clay 


Gas recovery system for the pro- 


duction of LPG and caustic wash- 


ing ol same 
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FIGURE 1—Flow scheme for new refinery. Combination design saves on operating costs and off-site facilities 
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small hydrogen production 


Here are cost data to help you plan for hydrogen production in the range 


of 15,000 to 16 million sef per day. 
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INVESTMENT AND PRODUCTION costs for 
plants in the range of from 15 thousand to 16 million 
standard cubic feet per day of hydrogen of sufficient 
purity for chemical manufacture are prese nted in Figures 
1 through 4. It is intended that these Figures be used 
to make preliminary comparisons of processes only; final 
selection must be made on the basis of more detailed 
studies. Figures | and 2 are for the low range, 15-800 
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FIGURE 39-—Component 2 is added to the system to maintain the output at a constant composition, The true time delay is the time required for 
the material to flow through the connecting pipes. 
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Here is an example problem which summarizes many of the control prin- 
ciples discussed in preceding parts of this series. 


Theodore J. Williams 


USAF Institute of Technology 
Wright-Patterson AFB, Ohio 


IN ‘THIS ARTICLE we wish to consolidate the infor- 
mation presented in the previous articles of this series by 
showing its use in the design of the control system for a 
relatively simple process. 


ILLUSTRATIVE EXAMPLE 
Let us use as an example for discussion a mixing system 
sunilar to that used previously in this series of articles 
(Part 3). The specific system is shown in Figure 39, It 
consists of two mixing kettles with a function to insure 


thorough mixing of an input stream and a make-up 


336 


stream which is added in order to keep the output flow 
at a constant composition. If it is known that the input 
stream will always be in error toward the lean side in 
component 2 the function of the makeup stream must 
always be to add the correct amount of this component 
Now we will continuously sample the output stream and 
determine any resulting error between its actual compo- 
sition and that desired. Finally, this error will be used to 
adjust a valve in the make-up line. We thus have all of 
the necessary elements for our control system. Figure 40 
gives the block diagram of this system as was described 
in Part 1. 

The time constants of the system can be developed 
as follows: 

1. Assume that a standard one inch wrought iron pipe 
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FIGURE 40—The control elements of the example problem may be 
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Here Is the General Procedure For 
Selecting a Control System 


Phe method of procedure outlined in this series 
for determining a control system can be summarized 


as follows: 


® Determine the transfer functions of the 


units of the process and all associated time constants 


Varios 


® Draw the Bode diagram of the ystem without 


a controller present. 
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FIGURE 41——Those devices which have relatively small transfer functions may be omitted in order to simplify the block diagram 


himself that they would have no effect by carrying out an 
Asymptote analysis according to the method to be discussed here 

t. ‘The simplified diagram for this process is shown in 
Figure 41. The transfer functions of the various controlle1 
actions will be represented on the Bode diagram as we 


proceed 


BODE DIAGRAM OF THE SYSTEM 
The first ste p in oul deve lopmne nt will be to draw the 
Bode diagram of the system without any controller action 
ising the method outlined in Part 5. ‘The resulting dia 
vram is viven as Figure 42. Since the time constants of 


the kettles are the same they may be consolidated and 
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rD | ! 


lelay period (G) of the 100 feet of pi 


time ¢ 
frequencies of imposed sinusox al 
line to the formula 
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resultin curve labele« 
total phase 
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function 


We may now deve lop a control plan for the system by 


including the effects of postulated controller in the 








Bode diagram of the sys whic Li ist drawn 





his we can do by adding v ide ratio and 
Log Imposed Frequency, W, In Radians Per Second ‘ 
phase shilt of its component ist as we included the log 


magnitude ratio and phase shift of each of the other 
FIGURE 42—The first step is to draw the Bode diagram of the system 


without any controller action important components of our mixing system 
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FIGURE 43—A proportional control will increase the magnitude ratio 


but does not affect the phase shift. If the magnitude ratio is increased 
above zero at a phase shift of —180 degrees, oscillation will occur 


PROPORTIONAL CONTROL 


It was stated in Part 4 that the phase shift of a system 
must be greater than 180 degrees for instability to occur 
and that even then it would occur only if the magnitude 
ratio remained greater than 1.0 for phase hifts of 180 
degrees or more. It can be seen the refore that i 
time delay of the connecting pipe were not present 
system would be stable under most conditions since 
time delay would never exceed 180 devre ‘ Howe, 
because of the very low magnitude ratios and large time 
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FIGURE 44—The control action of the network may be sped-up by 
adding a derivative control to the proportional control 
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FIGURE 45—Integral control added to proportional control gives greater 
gain at low frequencies but reduces the gain at higher frequencies so 
that the response is sluggish 


pared to the use of proportional control alone. In addi 


tion the speed-up action of the network will essentially 
eliminate the effect of one of the kettles by replacing it 
with one of approximate ly one tenth the size a 0] 

If 3 1000 this would have been exactly the case (see 


Part 3 However, this latter would not have allowed as 


large anh INCrease inh proportional vain so it Wa not used 


here 


PROPORTIONAL PLUS INTEGRAL CONTROL 


Similarly integral control using a value of 5180 


10 will give a value of T, 


and 2 


s1BOO ee Figure 38. Part 5 


the equation 


\1 
I 


as discu ed also in Part Sand Part ) 
Phe effect of this integral network on our mi 


tem example is shown in Figure 45. Integral control 


tllow ibl;y 


roport 
I 


made po ible an increase in the 


gain to 31.5. However, this is true only on 


quence It ha il a a ulted mn cuttin tI 


at the hieher frequenci s because of the ipproxunately 


to | magnitude ratio decrease inherent in inte 


() It is therefore very sluevish in its response 


ral control 
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FIGURE 46—All three modes of control may be used on the system 
In this way the allowable proportional gain can be increased to 75.5 


USE OF ALL THREE MODES OF CONTROL 

It is of course possible to use all three modes of control 
on the same process and this is often done. If both the 
integral and derivative networks of the previous discus 
sions are combined in one controller the diagram shown 
in Figure 46 results. The allowable proportional gain has 
now been increased to 75.5 by this arrangement 

A glance at 
servomechanisms will serve to remind the reader that we 


almost any textbook on the subject of 


have only touched on the very simplest systems and meth- 


ods so far in this series. ‘The more advanced methods of 


control synthesis such as the Nichols diagram‘ and a com 


ple te discussion of the Nyguist and Evans’ methods have 


not yet been given. However with the introduction we 


now have to the field it is felt most advantageous to con 
of control other than theory be 
Therefore 


an Cariy 18ste Ol 


sider some of the aspects 


fore returning to the more advanced topics 


uur next series which will appear in 


PETROLEUM REFINER will concern sampling method 


pes of control devices, and some a pect ol plant design 


i it eflects good control 


SYMBOLS USED 
Willian Theodore | ; Automation 
1eUM Ret ER, vol 5. no t, p 11 14 
ADDITIONAL SYMBOLS USED 


itput error as determined by sampler 


Part 7 of this series will appear in a coming issue of 
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How to Select Centrifugal Pumps 


There is an economical pump for each application. Here’s a guide to avoid 


costly pump selection. 


Jack A. Cable 
A Cr syimers M 7 


A 
M wauKee WV Cc 


CENTRIFUGAL PUMPS are the 


finery or petrochemical process. They are called upon to 


heart ol any re 


transport many fluids varying from clean water to hot oils 
to catalyst slurries. Centrifugal pumps are as simple or as 
complex as required for the varied process fluids and 
conditions they must handle 

Basically, centrifugal pumps are called upon to perform 


i twofold duty 
© Pump a certain capacity in a given time, and 


@ Pump this capacity against a pressure or head in 


order to accomplish flow of the required capacity 


Capacity is usually considered in terms of U. S. gallon 
per minute by pump manutacturers A tew conversion 


factors are as follows: 


000 pounds per hour (Sp Gr 1.0 yf 
1 cubic foot per second 148.8 
1 imperial gallon per minute . 

100 barrels of oil per 24 hour day 

1 liter per minute 12642 I 


1 cubic meter per minut 4 { 


Ihe capacity to be pumped is usually set by the process 
conditions. That is, a desired flow rate through a con 
, 


tinuous process or a fixed quantity in a fixed time cycle 


lor a bat h pro ess 


Total Pumping Head 


almost always partially or completely tailored for the in 


The head to he developed l 


dividual pumping application, The liquid must be moved 


to the suction side of the pump and then moved to the 
discharge point in the process system The pump aor I 
whole job from the source (suction) liquid ley 
discharge liquid level. Since centrifugal pump 

in their suction lifting abilities, this portion o total 
head should get individual attention, It w assume 

that the reader understands the limiting f{: vhich 
wrappt d up in one term suction head abov 


vapor pressure, or NPSH. The pump selected must 1 


net positive 


quire less NPSH than is to he available from the tem 


] ; 
ipplying its suction 


When there is a resultant negative head at the suction 
idded to the discharge head 


to determine the total head the pump is to produce If 


of the pump this must be 


there is a positive head on the pump suction, this should 
be deducted from the discharge head to vet the total 
pumping head required This is the case when a pump 
is acting as a booster and has positive suction pressure 
at all times 

If suction and discharge heads are to vary, their full 


range must be considered and the limiting conditions 
used in selecting the pump Some COTM PPOTHISE can hye 
made in selection if at the abnormally high head condi 


tions sore reduc tion in flow can bye tole rated In selecting 
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FIGURE 1 (above)-——Single suction, 3600 rpm, standard foot mounted, 


pumps. 
FIGURE 1A (right)—Standard single suction type centrifugal pump 


200 


o) o © og 
oO oO & 624 
N © T w WO 


U.S. G.PM. 


FIGURE 2—Single suction, 1800 rpm, standard foot mounted, pumps 


a pump fora parti ular application it should be capable 
of fulfilling the requirements of the full range of suction 
and discharge heads. For ease in converting pressure into 


head, a few equivale nts are as follows 


Pound at 1.0 Sp. Gr ’ 31) feet of he 
Inch of Mercury 1.154 feet of he: 
Meter 3.281 feet of he: 
Kilogram per square centimeter 

at 1.0 Sp. Gr 52 BA fee 
Atmosphere at sea level 10 fe 


t of he: 
tof head 


Pump Operating Speed 


tends toward the fastest operating speed for the pump 


Modern pump selection 
rating. ‘This usually results in the smallest pump. Usually 
this means lower initial costs and is good practice unless 
there are extenuating circumstances. Conditions of very 
high suction lifts or fluids containing abrasive solids in 
suspension may result in selection of lowe speed pumps 


High suction lifts up to about 350 feet can be handled by 


342 


Mounting 
Materials 


Limitations 
| 


pe 


Pres f 
M 


Accessibility for Maintenance  ( 


r bear 
Complete Range: (apa 
HH | 








sper ial selection and usually result In larger and OI 
slower speed pumps 


Conversely, suction conditions of positive pressure in 


excess of 15 feet Favor 


warrant special consideration 
able conditions such as these may permit the selection of 
a smaller or higher speed 
standard chart he 


solids can be solved with specialized solids handling or 


pump than would be indicated 
from. the problem of suspended 
rubber lined pumps which, though not covered in thes 
charts, are readily available 

The charts that follow (Figures 1-5 and Tables 1-8 
consider pumps for clean liquids. Suctions conditions up 


to 15 feet of lift are provided for in accordance with 


usual pump industry practice 


Types of Pumps —[ hire: 


used in various applications of refinery pumping will be 


different types of pumps 


discussed. An application requiring low initial cost would 
use a standard single suction type of pump (Figures | 
IA and 2 This design can be readily modified with 
water cooled stuffing box mechanical seals, et Also 
because of patte rn and casting procedure s, single suction 
casings are more easily made of alloys and stainless ma 


te rials 


Double suction pumps (Figures 3, 3A and 4) are 


somewhat more reliable because they have bearings 
straddling the impeller. They generally are capable of 
greater suction lifts in respective sizes because of the 


Where fre 


inspection and maintenance is anticipated, the 


larger inlet area at the eye of the impeller 
que nt 
horizontally split casing provides an advantage as neither 
the suction nor the discharge piping need be discon 
nec ted 

Refinery process type pumps (Figures 5 and 5A) ar 


especially adapted for high temperature applications 
They are designed to safely contain high-pressure vola- 


tile liquids 
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Pump Selection and Costs — | hv 


following tables lables 1-6) are 


baseplate and coupling arranged lor but not including 


electric motor drive 


TABLE 1—Pumps selected from Figure 1, 3600 rpm, 
(Standard foot mounted) 


pumps listed in the 


standard 


Suction and 
Discharge 


TABLE 2——Pumps selected from Figure 2, 1800 rpm (Unless other- 


Approximate 
A 


Cost 


200.00 





fitted with 





Single suction 


in Feet 


Horsepower 
Range at 1.0 
Sp. Gr 


Head 








impelie: 


wise marked), single suction (Standard foot mounted) 


Suction and 


Key No Discharge 
l 4 
A Lay 


Approximate 


Coat 


$400.4 


150.04 


Horsepower 
Range at 1.0 
Sp. Gr 


} 100.00 
(00.00 
50.00 
10.00 


400.06 


Mounting 
Materials: 


TABLE 3——Pumps selected from Figure 3, 3600 rpm, double suction 


Limitations 


Horsepower 
Range at 1.0 uA 


Suction and Approximate ; 
Sp. Gr , 


Discharge Cost 
Accessibility for Maintenance 


Complete Range 








Casing Studs 





TABLE 4——Pumps selected from Figure 4, 1800 rpm, double suction 


Horsepower 
Range at 1.0 
Sp. Gr 


Suction and Approximate 
Discharge Cost 


FIGURE 3 (top)—Double suction, 3600 rpm, standard foot mounted, 
pumps 








FIGURE 3A (middle)—Double suction type centrifugal pump 


FIGURE 4 (bottom)—Double suction, 1800 rpm, standard foot mounted, 


pumps 
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Single suction, 3600 and 1800 rpm, refinery type 
pumps. 


FIGURE 5 (above) 


FIGURE 5A (right)—Single suction centrifugal pump (refinery process 


type). 


TABLE 5——Pumps selected from Figure 5, 3600 and 1800 rpm, 
single suction (Refinery process, center line mounted) 


Horsepower 
Range at 1.0 
Sp. Gr 


Suction and 


Approximate 
Discharge 


Amt 


8115000 i“4 
250.00 15 50 
1450.00 
600.00 


1600 rpr 


100.00 
1500.00 
$00.00 
0.00 
AO 


1450.00 


H00.00 


1800 RPM versus 35600 RPM, 
1, 2, 3 and 4, 


the S¢ 


lable | 


vive 


lable 


two 


through 


4, from Figures selections at 
speeds. By referring to tables it is possible ce 


termine the extra cost of 1800-rpm pumps when the duty 
is such that it can be handled by a For 


oe 


125 gallons per minute at 100 


lable 6 


to 


i600 rpm unit 
( xample a pump handling 


feet total he ad, could be se lected as shown in 


TABLE 6—Pump selection for 325 GPM at 100 feet total head 


Pump Suction 
and Discharge 
rpm 


Selection 
Figure No. No 


| Approximate 
Cost 


$200.00 
O00 
we OO 
SO0O0 
00.00 


tH00) 
1sO0O 
4 (3600 
Ly (1800 
1800 


i 


x 
x 
| 
$x 
tx 
ix 


centerline mounted unit would re 


t et ise centerline 


Mounting (¢ 


Materials 


Orbe ec 
Pre ‘ tandard 
Vith mechanical 1 
Accessibility for Maintenance Ca 


Complete Range Cay 











Materials of Construction 
lable 6 


and mechanical construction 


The example shown in 


considers each with 


pump standard materials 


The variations will become 
more pronounced for any special material of construction 


for the wetted parts. Additions to cost for special mate- 


rials may vary different 


turers but will probably fall within the rang 


lable 7 


considerably between 


manulac- 


indicated 
Inn 


TABLE 7—Additional Cost for Various Materials of Construction 
(Wetted parts) 


Percentage Additions 


Materials for all 
Wetted Parts 


Figure | and 2 
Pumps 


Figure 3 and 4 
Pumps 


Figure 5 
Pumps 
40 MN ) 1) 


al 


iH) “n) 


1) J 


Varying Suction Conditions 


325 gpm 


the same ex- 
100 feet, let’s see 
the effect of changing suction conditions on pump costs 


Using 


ample as before, at a head of 


Referring to Table 8, notice the effect that suction con- 
ditions play in pump selection. In two cases a pump Is not 
available (3600 rpm) and two of the 1800-rpm units 
would have been too small. Proper consideration in the 
latter cases would have resulted in a usable pump well 


worth the small cost premium 


oe 


TABLE 8—Effect of Varying Suction Conditions on Pump Cost 


Table No Figure No 


! 
il 
ltl 


I 
\ 


No 


Selection 


x 
x 
x 
+x an 
x 


4 


Good for If 25 Feet Lift Needed 


Cold Water Equivalent 
Pump Lift NPSH Selection 


Added Cost 
at 4600 rp 
$50.00 

3600 ry 
$100.00 


this lift 


feet ivailable 
26x44 
ilat 


tilable at 





It’s 
Easy-To-Weld 


TWO GOOD NAMES x 
at 
Q . 


THAT WORK TOGETHER 
ee 








— 


@ This photograph shows the welding of Revere 70-30 (¢ upro- 


Nickel to make a digester to handle both organic and inorganic 


acids. The metal was chosen because of its superior Corrosion- 
resistance. It is also widely used for condenser tubes and plates, 
heat exchangers, evaporators, stills and similar equipment where 
its enduring qualities are required to meet corrosive fluids such COPPER AND BRASS INCORPORATED 


as salt water and many chemicals Founded by Pant Revere és 1801 
@ é wer) _—— 230 Park Avenue, New York 17. N.Y 
40 and Clinton, I/1.; Detroit, Mich.; 


. P . Los Angeles and Riverside Calif; New Bedford, Mas.; Rome 
Se S 4,N é ‘ 
S. Second St., St. Louis 4, Mo., which is an important supplier to N. Y. Sales Offices in Principal Cities, Distributors Everywhere 


The digester shown was made by the Nooter Corporation, 1430 Mills: Baltimore, Md.; Chic 


the chemical, refinery, utility and similar industries. W eight of the 
vessel, 9,000 pounds; length, nine feet, inside diameter, 66 inches 
Revere collaborates closely with Nooter from time to time on 
welding matters. If you have a welding problem on non-ferrous 
metals, see the nearest Revere Sales Office. 


For more data on advertised products, use Readers’ Service Card last page 





CRUDE STOCKS CRUDE RUNS TO STILLS GASOLINE STOCKS 


(Withers of Barrels End of Monthy (Thousands of Barrels Davy) (Mithons of Barrels End of Month) 


fee Mar Ape May jen jul Aug Sep Oct Mor Dec feb Mer Ape Mey jun jul Aug Sep Oct Wer Doe 


1955 Cs TET] mm | 
DISTILLATE FUEL STOCKS RESIDUAL FUEL STOCKS KEROSINE STOCKS 


Millens of Barrels End of Monthy (Millons of Barrels End of Month (Milhons of Barrels End of Monthi 


Taki ng Stoc ® Gasoline stocks need trimming 


Cecil W. Smith ® Distillate stocks could be hiked 


Economics Editor ® Refinery operations cut slightly 


DISTILLATE RESIDUAL DAILY 
FUEL FUEL IMPORTS 


CRUDE OIL GASOLINE | KEROSINE 


Pro- Runs to| Stocks | Pro- Stocks Pro- Stocks Pro- ‘ Stocks q ‘Pro- : Stocks 
duction | Stille | Endof | duction | End of | duction, End of duction | Endof duction! End of | Crude | Total 
MONTH Daily | Daily Month Daily Month Dally | Month Daily Month Daily Month ou Oils 


1954; 
July 6,242 6,916 284,804 3,480 158,010 295 31,953 1,416 101,657 1,089 54,365 
August 6.168 6,862 04: 3,497 153,168 | 302 1,453 117.579 1,069 56,332 
September 6,151 6,939 ’ | 150,916 301 37, 1.514 | 128,061 1,086 56,702 
October 6,135 6.834 269,442 ‘ | 149,661 310 
November 6,346 6.975 " 3,53 150,604 354 | 54, 
December 6,304 7,238 3,60! 155,400 381 j 668 08 187 52,105 


1955; | 
qpouery 6,761 7,379 q 3,6. 56: 409 3, , 9° BE 49,457 
ebruary 7,549 65 3,65 : 374 2s 51% 23% 46,042 
March ; 7,374 : 3.542 3,4 357 187 705 Y , 18! 44,970 
Apel B87 a 22 3,50: 75, 312 4 : 3¢ 43,838 
ay 877 4 K | 3,608 296 26,37 51k 559 . 45,083 
or 61s 7484 , 3,72! 436 269 9,8: 62! 100,652 : 44,398 
uly 3% of 7,076 286 32,746 1,575 119,169 Of 44,894 
August x ‘ 256,427 3A 912 290 35,292 1,621 | 133,675 Of 45,480 
September 7 AN 256,260 50, 19 279 36.: 1,621 | 143,248 ; 46,267 
October : ’ 267,346 | 3,827 53,10: 309 36,70! 1,612 | 152,288 2: 47,040 
November 7, 695 260,707 57,871 | 341 | 33,285 1,680 141,808 2 44,071 
December Al 76: 265,610 | 165,433 | 395 , 1,765 | 111,333 ,286 39,174 


1956; | 
January 4 i 261,592 183,905 | a | 1,923 86.141 
February y 259,504 | 196,092 < 18,7 1,918 71,335 35,673 
March 27 265,683 | 199,698 215 | 1,808 60,846 2 $2,084 
April | y 4 2 121 ; | 193,200 | ’ 18, 2% 1,713 63,5 1,13 $2,740 
May 186,673 y ! 1,92 ‘ 36,607 
June 2 ; 180,729 | . 6 51 ! 18,776 
July 277,! 177,416 | 2 14,189 

Week Ended 


%-17-56 r.122 | 277 } | 17 32 10,71 12 | 128,93 12 44,996 
S-10-55 y 0 | ; $ | 31 13,55 1,4 20,266 i $6,544 








ok 


be be ho i ee oe boa bo 
£2 8309 = boheme 
BeSxan- Sass 


ie 


Source: Data for last tw ! is fre ‘ 1onthly data from Bureau of Mine 
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Lummus, Aramco teamwork supplies more 
quality gasoline from Saudi Arabia 


Saudi 


undergoing its first 


Arabia, a 12,500 B/D Fluid 


turnaround nce it Came 


In August at Ras Tanura 
Hydroformer ts 
10 months thi 

tock to 


need for 


on stream in October, 1955. For the past unit 
has supplied 92.5 F-1 clear octane blending 


and Middle East markets 


is growing rapidly 


Furopean 
where the quality gasoline 

The Hydroformer was de 
for The Arabian 
Fsso Resear t 


than iny 


Lummu 
from 
though more 
Refinery, wa 
operation to fit in with the 


iding Saudi Arab n 


igned and engineered by 
American Oil Company under licens 
ind Engineering Co. The proce 
other in the Ra 


designed for ease of 


complex lanura 
( ompany 
policy of training and upgr tionals to the 
fullest extent 


Close haison among the three groups during all 


phase of 


design and construction has paid off. Startup was smooth, with 
facilities Operating at full design ra Oo! 
duced. And the pl 

it and above t 


premium qualit 
PET 


uMMus 


Saawar 


ae” 


low naphthen 
lest run 
product 
difficulty in 
to about 13,' 
se to 9S I 
higher quality 
appear to be 
Aramco 
installation 
ord of th 
th ise for 
tartup. Lur 
IHE LUMMUS COMP 
| N. Y. Eng , 
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On Organic Chemistry 
ORGANIC CHEMISTRY is the subject of a re- 
vised book reviewed this month. Now in its 
third edition, this book develops the principles 
and concepts of modern organic chemistry and 
the application of this science to technology. 
Keep Going to Page 350 


Is There a Doctor? 


EVER rHINK of surgeon's clamps to speed 
up electrical One plant did, and 
the Maintenance Department found them to 
be a great aid in making soldered connec 
tions. Details on this and other helpful hints 
appear in “How to Do It.” 


work? 


Keep Going to Page 357 


At a High Pitch 
Trt 
leum-refining and petrochemical industries 
already vastly increased since World War II 
now has been further intensified by announce- 
ments that 


rONE OF Activity in Japan’s Petro- 


three more contracts have been 
awarded for construction of new petroleum- 
processing facilities: a new refinery will be 
constructed on the site of the former Japanese 
naval depot at Tokuyama; the first Houdri- 
former in the Far East will be installed at 
Yokkaichi, and at Iwakuni City, construction 
has started on the Orient’s first phenol plant. 
Details of these new developments are covered 


in “Who's Building.” 
Keep Going to Page 373 








Of General Interest 


IN ADDITION to its regular article on post- 
modernization, “As 
Management Sees It” this month presents 
three other articles of interest to everyone in 
the industry. They deal with safety; take up 
the subject of how to streamline office work, 
and consider 


war construction and 


the advantages of suggestion 
systems. 


Keep Going to Page 402 


Harnessing the Atom 


A MINIATURE REFINERY has been installed in 
the atomic pile at Brookhaven National Labo- 
ratory. Operated by one of the pioneers in the 
study of the effects of radiation on petroleum 
refining, this new unit permits a continuous 
flow of petroleum samples through the pile, 
simulating actual refining conditions under the 
influence of atomic radiation. For a report on 
The Atlantic Refining Company’s latest effort 
to harness the atom for refiners, see ““What’s 
Happening in Industry.” 


Keep Going to Page 437 


A New Gas Turbine 


AMONG THE ITEMS taken up in “What’s 
New in Equipment” is a gas turbine which ts 
now being imported from England. ‘This prime 
mover is especially suited for processes which 
require power and use exhaust energy for pre- 
heating or generating steam. 


Keep Going to Page 508 
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This Crane valve tight and trouble-free 
after 3 years on severe reboiler service 


Here’s the kind of valve performance every 
refinery would like to be getting. 

When Delhi-Taylor Oil Corp. built the 
U.O.P. platformer unit in their Texas refin- 
ery in 1953, they installed this Crane 8-inch 
No. 83X 900-pound steel valve on the lines 
to the reboiler. The valve —a wedge gate type 

handles platformates mixed with hydrogen 
gas at 550 psi. and 900° F. 

What’s the story on this Crane valve after 
3 years on this extra-severe service? No 


maintenance of any kind—and it’s closing 


just as tight and sure as it did the day it went 
on the line. 

Outstanding performance? Yes, but not 
unusual for Crane valves. You'll find them 
with cost-free service records in practically 
any refinery you visit... because Crane valves 
and fittings are strictly quality-made, which 
means you get strictly quality performance. 

Call your local Crane Representative for 
valuable help in specifying and ordering 
valves and fittings for any piping service. 
Or, write to address below. 


CRAN E. VALVES & FITTINGS 


PIPE © KITCHENS «© PLUMBING «© HEATING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


Se i tembe Yr, 1956 PETROLEUM REFINE! For more data on advertised products, use Readers’ Service Cards, last page 449 








Reviewing New 


Books... 





Organic Chemistry, I hird Edition, by 
Louis F. and Mary Fieser, Completely re 
vised, this book develops the principles and 
concepts of modern organic chemistry and 
the application of the science to tech 
nology. Since the second edition was pub 
lished in 1949, a number of new develop 
ments have been made in this important 
field. Some of those which are taken up 
in this third edition are not covered in any 
other book. Advances in theory also have 
been striking, and these have been included 
in the new edition 

(Reinhold Publishing Corporation, 430 
Park Avenue, New York 22, 1112 pages, 
$10. For sale by Gulf Publishing Com 
pany, P. O. Box 2608, Houston 


Hydrogen Peroxide Physical 
Properties Data Book, prepared by 
Food Machinery and Chemical Corpora- 
tion. This 1955 edition presents recom- 
mended values of all physical properties 
of hydrogen peroxide which have been 
reported in technical literature to date, In 
the six years since the first edition was 
published, more than 50 pages on the 
physical properties of hydrogen peroxide 
have appeared in literature. As a result, 
less than 10 percent of the data in this 
book has survived from the 1949 edition 

Becco Chemical Division, Food Ma- 


chinery and Chemical Corporation, Buffalo 
TN. Y., $1 


Properties of Combustion Gases, 
prepared by the Aircraft Gas Turbine 
Development department of General Elec- 
tric Company. Composed wholly of tables 
with brief introductory text, these two 
volumes provide an accurate knowledge of 
the thermodynamic properties and be 
havior of the working fluid of combustion 
engines under a wide range of operating 
conditions 


They ire primaril aimed at providing 
basic information for gas turbine engi 
neering especially cycle alculations; the 
data, however, are pertinent and applicabl 


to many general are 18, ¢.2., dynamics of 


compressible flow, fundamental combus 


tion research, et Procedures are devel- 
oped for applying the tabulated data to a 
number ol frequently encountered engi 
neering problems: determination of adia 
batic flame temperatures, theoretical heat 
releases, combustion in a constant area 
duct and isentropic expansions (on both 
equilibrium ind frozen composition 
bases). Several problems and their numeri- 
cal solutions are included to illustrate 
these methods 

Volume I, Thermodynamic Properties, 
contains 45 pages of introductory material 
and lists in English units, the function 
enthalpy, entropy, mean molecular we ight, 
density, sonic velocity (on both equi- 
librium and frozen composition bases), 
heat capacity and two non-ideality co 
efficients 

Volume Il, Chemical Composition of 
Equilibrium Mixtures, lists the equilibrium 
chemical composition of the combustion 
gases in terms of the molfractions for tem- 
peratures above 2500 R. All molfractions 
greater than 10° are listed, In addition, 
this volume contains tabulations of the 
enthalpy, Gibbs free energy, entropy and 
heat capacity functions of 14 pure species 

McGraw-Hill, 327 West 41st Street, 
New York 36, 1038 pages, $75 
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Standards on Electrical Insulating 
Materials, prepared by the American 
Society for Testing Materials’ Committee 
on Electrical Insulating Materials. This 
latest edition of the compilation of stand 
ards includes specifications and test meth- 
ods covering various types of materials in 
this field. The changes since the previous 
edition issued in 1955 comprise 12 revi- 
sions and two new items covering methods 
of testing silicone insulating varnishes and 
a recommended practice for cleaning plas- 
tic specimens for insulation resistance test- 
ing. The compilation includes 83 methods 
of test and specifications 

Iwo appendices, give proposed recom 
mendations for writing statements on the 
usefulness of tests of electric al insulating 
materials, and proposed methods of test 
for dielectric constant and dissipation fac- 
tor of aviation fuels 

(American Society for Testing Mate 
rials, 1916 Race Street, Philadelphia 3, 
656 Pages, $6 


Standards on Metallic Electrical 
Conductors, prepared by the American 
Society for Testing Materials. All ASTM 
standards pertaining to metallic electric 
conductors and related standards are in- 
cluded in this compact, readily-usable 
form, Of the material covered in this com- 
pilation, 20 of the specifications have been 
revised and one of the standards is new 
since the previous edition 

American Society for Testing Mate- 
rials, 1916 Race Street, Philadelphia 3, 
100 pages, $3.50 


Equilibrium Moisture Content of 
Natural Gases, by R. F. Bukacek. This 
bulletin describes laboratory equipment, 
and experimental techniques, experimental 
measurements of the moisture contents of 
methane, propane, nitrogen, a methane 

propane ft ixture, two me th ine but ine i 


tures, a methane pentane mixture and two 
natural gases at 220 F and in the pressure 
range 1000-10,000 pounds per square inch 
It also shows a newly-developed correla 
tion for computing the equilibrium mois 
ture contents of natural gases 


The experimental data show the compo 
sition of a gaseous hydrocarbon mixture 
may be a factor in determining its equi- 
librium moisture content where the con 
centration of heavy hydrocarbons is high, 
or the equilibrium temperature is near or 
below the mixture’s critical temperature 
The correlation of equilibrium moisture 
contents is applicable to natural gases at 
the te mperatures below the critical. Within 
experimental error, the moisture content 
data on natural gases, methane and meth 
ane-ethane mixtures are well represented 
by correlation 

(Institute of Gas Technology, Technol 
ogy Center, Chicago 16, 20 pages, $3 


Tough Enough to Grow, by Vernon 
H. Van Diver. This little book is the story 
of Arapahoe Chemicals, Inc., and _ its 
affiliated Arapahoe Special Products, Inc 
The books follows pretty much the for- 
mulae of other publications designed to 
provide information about companies so- 
liciting opportunities in contract manu- 
facturing 

Arapahoe Chemicals, Inc 
Colo., 56 pages, free on request 


Boulder, 


PETROLEUM 


The Petroleum Refinery Engi- 
neer’s Handbook, by J. F. Strachan 
Phis book, which ess ntially is a second 
edition of the author’s Practical Inspection 
of Oil Refinery Equipment, was written for 
the refinery inspector. It discusses the most 
recent methods of inspection and recording 
used in refineries, takes up a general dis- 
cussion of refinery equipment, covers ma- 
terials of construction and operating condi- 
tions to suggest freque ncy of inspections, 
and illustrates all aspects of plant corrosion 
and protective measures 

(Philosophical Library, Inc., 15 East 
40th Street, New York 16, 168 pages, $15 
For sale by Gulf Publishing Company, 
P, O. Box 2608, Houston.) 


Development of Standards for 
Evaluating Vegetable Damage Caused by 
Air Pollution, prepared by Stanford Re- 
search Institute. This four-volume index 
contains 200 color transparencies of ten 
common U. S. weeds that react to various 
kinds of air pollutants 

The 4 x 5-inch transparencies are 
mounted against a white background with 
descriptive text on facing pages; they are 
completely cross-indexed by volume num- 
ber, weed and fumigant. The information 
also is available in a collection of 2 x 2- 
inch individual slides which are described 
in a bound supplement. 

(Industrial Air Pollution Research Sta- 
tion, Stanford Research Institute, Menlo 
Park, Calif., $2400 and $2170, respec 
tively 


Corrosion in Engine Cooling Sys- 
tem Containing Aluminum: A Lit 
erature Survey, by Mildred Bention. This 
survey of the literature on corrosion was 
compiled by the Naval Research Labora 
tory The bibliography cites sources avail 
able from 1926 through June, 1955 
Compilation of this reference source was 
prompted by research in cooling alu 
minum-containing structures such as air 
craft engines. NRL is also interested in 
source material on inhibitors in such sys 
tems The study lists 119 works that bear 
on this subject. Each listing ibstracted 
Office of Technical Services, Depart 
ment of Commerce, Washington 25. D. ¢ 


| page $1 


Data Sheets on Fuels and Lubri- 
cants, prepared by the Royal Aeronauti- 
cal Society and the Institute of Petroleum 
The aim of these sheets is to provide con 
venient information on the physical and 
chemical properties of aviation fue ls and 
lubricants The scope of the information 
required and its presentation in data sheets 
was the responsibility of the Royal Aero- 
nautical Society’s Fuels and Ojls com- 
mittee; collecting and analyzing the data 
was done by the Aviation Products com- 
mittee of the Institute of Petroleum 

The Royal Aeronautical Society, 4 
Hamilton Place, London, W l, England, 32 
data sheets, $17.16 


Polyesters and Their Applications, 
by Johan Bjorksten, Henry Tovey, Betty 
Harker and James Henning. This book is 
the first comprehensive survey of the en- 
tire polyester field from raw materials to 
finished product. The text and annotated 
bibliography of more than 3300 references 
cover most phases of the production and 
uses of polyesters. This includes patents 
and literature on any particular phase of 
the polyester field. Included are not only 
the unsaturated polyesters used in mold- 
ing, casting, coating, impregnating and 
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For nearly half a century Petreco has 
concentrated on the design, develop 
ment, construction and servicing of 
electric processing equipment de- 
signed to help the petroleum industry 
From this program has evolved the 
following Petreco electric petroleum 
treating equipment 





These processing units, currently used 





throughout the oil producing and 
refining world, are applicable to 
problems involving demulsification, 
sediment removal, salt removal, ar- 
senic removal, nitrogen base removal 
and other types of distillate treating 


For complete information, write or call 


PETRE<SO 


A DIVISION OF PETROLITE CORPORATION 


3202 So. Wayside Drive, Houston 1, Texas 
1390 E. Burnett Street, Long Beach 6, California 





LEADER 
PROCESSII! 





EAGLE-PICHER 








Saves time, work, money! Just one application insulates, 
protects, finishes hot or cold equipment. Provides smooth, 


light reflectant surface 


Clean, easy to handle! Just trowel it on—even irregular 
areas where application of other insulations ts often im- 


practical 


Highly efficient! Effective insulation at temperatures up 
to 1000 I 


For outdoor installations! Quick-setting, withstands rain 
and moisture two hours after application. Prevents rust, 


too! 


For indoor installations! Requires no wire mesh or finish- 


ing treatment 





FREE 
SAMPLE! 


write today! 
EAGLE-PICHER 
Prove to yourself, on 


The Eagle-Picher Company ¢ General Offices: Cincinnati 1, Ohio a eee 


how Eagle-Picher 


. . . . ( " te ¢ an) P 
Mineral wool, magnesia and other insulations for “ = — . in 
save yo ime, ioney 


all temperatures from below 0 F. to over 2000 F, and valuable man-hours! 





New Books... 


National Survey of Burner Fuel 
Oils, 1956. A study of burner-fuel oil 
s given in this report recently issued b 
Mines. The survey was cor 

request of the Oil-Heat 

i, Ine ind the petro 


naustr ier i cooperative 


ent between the bure 1 and the Am 
Petroleum Institute It is the secor 


r re portec 


report | 


ng the analyses 


resents 


neral groups according to the 
fuel oil: each group 
e tabulations sccording 
marketing distribution of 
report indicate 
letter 


Testing Mass Standards by Sub- 
stitution, a National Bureau of Stand 
ards fils Produc it the request of the 
Nationa YT on Weights and 
Measure 118 ! esents recommended 
procedure ( ( yr mass standards by 
substitute we ung. It demonstrates a sim 
method for quick determining with 
h degree of precision the mass of an 
inknown tandard by comparison with 
i known value Th is known as 
sting Also demonstrated is the 
of “tolerance testing, 1 simpler 
re used to determine whether or 
error ol a standard 1s within cer 
ribed limits 

Pechnical Information, Na 
of Standards, Washington 
y r and sound, / minutes 
tion about purchasing or borrow 

Im will be furnished 


Intermediate for Flame-Resistant 
Polymers, by Wilson A. Reeves a: 
John D. Guthrie. Flame i lov 


PLUS 
‘A PERFECT SEAL! 


THERE'S A CATAWISSA PERFECT SEAL 
UNION FOR EVERY USE... ALL 
TEMPERATURES, ALL PRESSURES! 


The full dependabili f HOT FORGED STEEL is 


yours in a Cataw Ur n (hot fe rged from solid 


steel bar with several extra value features that 


ore exclusive here at the UNION SPECIALISTS! 


All Catawissa Unior sre designed to give a 
SAFETY FACTOR 

tested 7 Gy 

tested t & Ibs 

Ex sive Ball-t Ang e seat design assures a PER- 


FECT SEAL even when the pipe is not in aligna ent! 


Machining ope ic assure ao UNIFORMITY AND 
ACCURACY here wre yund nly in specia fit 
tings and y d pection both during and 
afte ¢ arantees LEAKPROOF 
CONSTRUCTION! 

Satisfactior $ guaranteed in any application 
whethe t be general low pressure service or ex 

emely high pressures and temperatu 


ga hemicals 


WRITE FOR CATALOG 


a 


> 
? 
<All 
3 


AVAILABLE FROM LEADING INDUSTRIAL SUPPLY FIRMS 


25 MNLL STREET ye CATAWISSA, PENNA, 


For more data on advertised products, use Reader 


Cards, last page 





Biaw-Knox tire protection systems carry 
approvais of all insurance underwriters. 


¢ Deluge Systems ¢ Wet Pipe Systems e Dry Pipe 
Systems e Water Spray and Fog Systems e Rate 
of-Rise Sprinkler Systems e Foam and Carbon 
Dioxide Extinguisher Systems 


engineered by Blaw-Knox... 


a 24-hour 
fire guard 


Biaw-Knox Automatic Fog Systems, engineered 
to your special hazards, are fire guards that work for you 
24 hours a day, every day in the year. 

If fire should strike, your Blaw-Knox fire protection 
system will smother flames and dissipate heat quickly, 
thus checking possible loss of equipment and lives. It will 
also save you from such “‘hidden’”’ dangers as loss of profits 
during downtime and loss of customers, possibly forever. 

Blaw-Knox engineers have wide experience in water fog 
protection of chemical installations. We will gladly submit 
a layout and cost estimate of your requirements at no 
obligation. Why not call us today? 

Send for a copy of our booklet, “‘Fire Can Destroy Your 
Business.’ You’ll find it full of interesting facts. 


BLAW-KNOX COMPANY 


Automatic Sprinkler Department / Pittsburgh 33, Pa. 


For more data on advertised products, use Readers’ Service Cards, last page Py rROLEUM I 








New Books 


carried out by the authors at the Southern 
Utilization Research Branch of the Ag 
iltural Research Service LTHPC. which 
has been found quite effective as a flame 
retardant treatment for cotton, also gave 
satisfactory results when substituted for the 
sual polymerizing agents in the prepara 
tion of resins ind mparted desirable 
flame-resistant qual ties to whe products 
Reactions of THPC with cetylamine, urea, 
melamine, ethylenimine, phenol, phloro 
glucinol, and chlorendic anhydrid« 
ported, ind the chemistry ind resi 
the reactions discussed 
Southern Utilization Research Bran 
Agriculture Department, 1100 Robert 
Lee Boulevard, New Orleans 19. Free 


charee 


Smoley’s Tables. These mathemati 
tables are timesavers for engineers, desig 
ers and builders The new ” ofitien is en 
larged and revised. The tables are in four 
separate books or in combinations of three 
ind four 

( K. Smole & Sons, Inc P. O. Box 

( hautauqua N y Slopes & Rises 
,84 pages $6 Lows and Squares $6 
Logarithmic and Trigometri« Tables 
$1.50; Seemental Function $5 Three 
Combined Tables $10 Four Combined 


Tables, $12 

Systems Engineering, by J. N. War- Marksman tubeless electronic 

— sae Sw Siedanetio far gg ny -" potentiometer strip chart RECORDER for 
Navy. The author defines a systems eng recording and controlling such vari- 


neer is a4 man who, when assigned to 


project, is capable of coordinating and pre ables as temperature, speed, 


paring or carrying out three things c 
@ An optimum system (system survey strain, pH and many others. 


showing the interrelation of all factor 
that will affect the project ind sway 
future action 

@An optimum set of organized ideas 
the plan of procedure pertaining to 
irrying out the project 

@ An optimum physical realization (the 
product of the devices necessary to 


No vacuum tubes. Sensitivity of 5 micro-volts or less 


terminate the project Potentiometer for thermocouple (TCB protected) or radiation 
lo provide useful material for the sys pickup, Wheatstone bridge for resistance pickup 
ns ngzineer ns ndustry, technical 
considerations are eliminated and only ma Full selection of standard scale ranges 11” calibrated 
terial common to most systems proble ms i chart width. 
included in the book An introduction to 
ystems engineering s given, the factors 


Selector knob changes chart speed 5 speeds per unit 
without gear change. 


surrounding a typical systems-engineerings 
problem are enumerated, and the systems 
design process is outlined 
Phe system survey, a preliminary step in Single or multi-record units available 
the systems-engineerin process ind =the 
ovect plan liscussed id 
er me Ideal gs 3 . Equipped for 115 or 230 volts — no transformers needed. 
s t el or each aea ind Op 


lefined ed on the de ‘ 
development Additional features: Automatic standardization cold 


neering junction compensation for thermocouple use battery 
INSTRUMENT 
condition indicator for potentiometer built-in chart saver 


SHOW BOOTH 
625 . designed for standard 19’ relay rack 


NOW you can have all 
W cS ST /, these practical advantages 
nbbrument. in a single instrument 
Standards for the Storage and CORPORATION Write for Bulletin M 
Handling of See Petroleum SALES OFFICES IM PRINCIPAL CITIES 
pean This revised nda 
idopted by th National Fire Protection 43578 W. MONTROSE, CHICAGO 41, ILL. e trend sto WEST waa 
phiet form — British Plant: WEST INSTRUMENT LTO 


52 Regent St, Brighton 1, Sussex 


) 
Represented in Canada by Upton Bradeen & james 


For more data on advertised products, use Reader 





“lie INHIBITORS GET RESULTS 
AT THESE TYPICAL TROUBLE-SPOTS 


@eeseeeaeaeeooeeoeoeeeseeeeeoeee eee 
«a? 


IN AN H2SO., ALKYLATION SYSTEM  * 


OVERHEAD iS 14,000 BBL/DAY MAX. 
27°F v 





nerwud ISOBUTANE 
4 TOWER 


CONDENSER 
FEED | 207 
—el TRAY 


CONDENSER 








255°F TO 300°F 
sor 100 PSI 


TRAY 





STEAM HEATER 
TO DEPROPANIZER - " REBOILER 
va 




















To iJ 
FROM DEPROPANIZER PREHEATER OEBUTANIZER 3500-4000 BBL/DAY 


f FEED IS REACTOR EFFLUENT CONSISTING OF 
To REACTOR <-— PROPANE ISOBUTANE ,NORMAL BUTANE ANO. 4 














NALCO ALKYLATE ANDO RUNS APPROX. 1000 BBL 
INHIBITOR 


THE PROBLEM THE TREATMENT THE RESULTS 

1. Corrosion in the preheat 
exchanger of the isobutane 
tower. 


. Fouling with ferric sulfate 
and hydrolysis products of 
esters of H2$O,4 in the 
reboiler of the isobutane 
tower, 


Nalco Inhibitor fed to the iso- 
butane tower at first month 
rate of 20 ppm with subse- 
quent reduction to 10 ppm. 


Reboiler pressure drop held to 
25-28 psi. No decrease in re- 
boiler coefficient. No problem 
of corrosion or deposits during 
more than a year of operation 
with Nalco treatment. 


wee eeeeeeeeeeeeeee 


eeeeeeeeeeeeeeeeereee* BAA 





\ hen corrosion and fouling start to limit refinery production, you 
can rely on fast, thorough Nalco chemical action to effect a cure. 
The earlier the treatment, of course, the simpler the problem, so if 
you are beginning to detect corrosion and fouling, let your 


Nalco Representative help you now or write direct for further information. 


NATIONAL ALUMINATE CORPORATION 
6259 West 66th Place e Chicago 38, Illinois 
Telephone: POrtsmouth 7-7240 
CANADA: Alchem Limited, Burlington, Ontario 
NORTHWESTERN UNITED STATES, HAWAII and ALASKA; 
The Flox Company, Inc., Minneapolis 3, Minnesota 
ITALY: Nalco Italiana, $.p.A 
WEST GERMANY: Deutsche Nalco-Chemie GmbH 
® SPAIN : Nalco Espanola, S.A. 


Svstem... Serving Industry through Practical Applied Science 


For more data on advertised products, use Readers’ Service Cards, last page 





How To Do It... 





$10 is paid for each accepted idea. Mail to Editor, Petroleum REFINER, P.O. Box 2608, Houston 1, Texas 


Controlled Tube Rolling Reduces Repairs 


HIGH 


today 


STEAM 


require a 


pressure used 
method of 


When the 


use of low team pressure was preva 


pre cise 


controlling tube ¢ xpansion 


lent, the con lition of over-rolled tube 


Was not aS serious as it Is now, since 


the maximum physical limits of metals 
Working 


ope rators got sat 


were not actually, reached 


with low pressures, 


istactory joints by depending on ex- 
pander resistance or the feel or sound 
ol the motor 


\ precise 


ing should do the 


( xpand 


control for tube 
following 1) pre 
vent over-rolling 
form, tight 


sheet hol 


provide uni 
joints, regardless of tube 
prevent ce 
h cold 


prevent excessive! 


Variation ) 
struction caused throu workin? 
of the meial | 
thinned tube ends with the probability 
leakers ) 


ol subsequent prevent 


overstressing of tube sheets to mini 


( ind nent 


cause minimum ax! 
ire against tube ee 
tube life: and min 
the I ibes oO th 
remnain hia h 

There ; SE VE 


available for 
Phese 


c¢ ntrolling 


sion CONnUrOIS Ina iy on 


iliary generators acuum tube 


pump witche 


( rv 


noid Valves 
equipment liipie 
cently introduced 
control 


which 


measuring torque output 
the mandrel 

“Optimum” and “Adequate” Joints 
An optimum” jot exist 
held 
been rolled or « xpanded just 
cold 


where crystallization 


vhen pre 
ure int thout le ikave ind i 
tube ha 
short of its extreme 


point 


Although an 1 n° jot may be 
desired trom w point 
90 percent of the time an adequate” 


iommt will the purpose 
ne cneimeci usuall 


what ( tent of expan on ot 


wall reduction ha ven him 
performance, The expan 
relativel 

both 
idequate joints regu 


hould ilso I 


hould allow 


untrained personnel to make 
optimum and 
larl It nize Opera 
ulting re 


I] Hniprove thre vorh 


ill reduction 
tube wall 


expanded lepend mm tube me. pre 


vii 1 


ure ind ¢ | ce. It ma mee 


from percent t 


tl 6 percent | 
tensive ¢ perin i mn has estab 
lished that the Trios reliable 


nine the effectivene ol a 


method 


jomt 1 yom ure the dj 


of the 
tact the t ) with the 


placement 
metal netal-to-metal con 
tub 
been mace lhere ine two 
neasure the adi placement 
thre Wnount the tulby i ‘ 


out of the tube heet mid 2 
IMcrease in diameter of the 
latter method 


Ww to adetermiinne 
expanded diameter ol 
t nece i! to wascert 
between the tube 


hole Mi sulin 


tule 





In high-speed turbines...why does 
in total horsepower and 





Governor with 
Integral Air Head 


Double-Flow Exhaust 

















GREATER RELIABILITY. Worthington’s rugged construc- ACCURATE SPEED REGULATION. [)xclusive Worthing- 


tion pays off in extra reliability. Solid rotor for modern ton governing system using governor with integral au 


high spec ds, double flow i xhaust whe rr large volumes of motor gives you spec d control response to 04 psi ¢ hange 


steam are used in conde nsing Operation, and Kingsbury In ¢ ontrol pressure And it prov ide s for remote automatic 


type thrust bearings are just a few of the features that operation if you need it. The oil relay type governor so 


assure safety and dependable service on your vital com equipped instantaneously controls pressure or volume de 


pressor and blower drives livered by the compressor regardless of steam variations 





Where turbine-driven compressors and blowers are unit at the fac tory with modern facilities, under the 
used, down-time is usually mighty expensive. Par watchful eyes of highly trained personnel 
ticularly so if failure can bring a continuous process 


One feature seldom claimed is that of lowest price. 


toa standstill. In the case of high-speed/high-horse That is inconsistent with quality, and quality ts 


power compressor-drive turbines, your surest way to something Worthington engineers will not compro- 


design reliability into your plant is to specify the mise. For critical operations, buying the best is low- 
turbine line with best proven performance. est cost insurance against process equipment failure. 


Compressor-drive turbine installations up to 12,000 Get the complete story of high-speed/high-horse 


power compressor-drive turbines by writing Worth- 
ington Corporation, A&SP- Turbines, Harrison, New 
Worthinggon compr ssor-drive turbines are consery Jersey. Ask for your personal copy of Bulletin 1966. 


rpm, and 24,000 hp, show Worthington leads in ap 


plication engineering, design, reliability. 


atively built with all stresses carefully calculated 
and kept well within established safety margins On Vital Compressor and Blower-Drive Applications 
Also, measure d load tests are pertorme d on every It Costs Le ss lo In est in the Be st! 


WORTHINGTON 


-——— ea 
———S_ ti? 
SUI», 





WORTHINGTON lead all others 
number of installations? 








Special Bearing Design 


To meet turbine spec's. 4000 Hp- 7250 RPM -Steam 210 #-550° 


2645" 


WORTHINGTON GIVES YOU ALL THIS— CHECK AND COMPARE: 





Featere 





Rotor 


Solid—to withstand 
extreme stresses 





Main 
Bearings 


Anti oil-whip—for 


longer turbine life 


| WORTHINGTON 


| 





Thrust 
Bearing 


Kingsbury type — for 
proven reliability 





Automatic 
Nozzle Control 


Cam operated—for 
economy and better 
control 


NINN 


| 


| 
| 





Governor 


Has integral air motor 
—for more accurate 
control 


4 


| 


= 


in 


Company alt 


8 | Company ¢ 


—$—______—4 














Type 
Construction 


Double flow exhaust 
for economy and long 
life 





Packing 


Labyrinth —for most 
effective seal at high 
speed. 











Test 





Load test—to be sure 
you get what you 
ordered 





NINTATAG 

















LOWER MAINTENANCE COosT. (ne important exampl 
of construction used to help eliminate non-scheduled 
Mamtenance is Worthineton’s anti oul whip be aring Dur 
ing Operation a pocket (arrow) in the upper half of the 
bearing builds up a pressure pad of ol. High pressure 
he re creates a downward force on the journal, holding it 


in place in the be aring, preventing destructive \ ibration 


LONGER wire. A long, trouble-free life can be attributed 


to no one 


many 


yourself, one by 


turer 


COMpre ssor 


chyimeciinyg Tek 


in the 


turbine feature 
One bar 
COMPFCSSOT dri 


drive turbine 


ices 


ahead ol 


but 


rather 


( ompare 


amy 


cle Sign 


other 


i combination ol 
features 


manufac 


e held, Worthington’s first 


buslt 


in 1927 


i rill working 


iround the clock, in a large Keastern gas plant 


7 GD & i 


11000 rpm } 


Jor thi rad 


j 
h-s peed 


turl Ne 


one of Il 


vorking 





How to Do It... 


tion should take into consideration 


sealing compound  ‘; pale wp tes deamon 
resists ee asin niente 
Gasoline and Obi”). ssc 06 os 


yanded diameter for a 


ulting heure 1 


expanded inside diameter 


determine 


Y4-inch vauge 49-inch) tube 


as follow 


Tube shee 
0 Tube O.D 


t hole 


etal 


ID to compensate 
wall reduction 


049 x 2 wall 


tube 


red expanded in 
diameter 
Dissolve Chemicals Faster 
Phi ] Ore 


ol Ine 


ay to step up the job 
before the 


used in a chemical feeder 


chemical 
Here, a clean, 55-gallon drum with 
the top third cut off 
\ perforated ) 

filled with the 


uspended in the 


used a al 


mixer gallon paint 


] 


bucket | chemical! 


and drum by fasting 


the bale 


Phe drum 3 


to the top ol the drum 

filled with water to a 
level just below the bucket, and ; ] 
admitted. When the 
dissolved, the 


to the 


chemical Alt 
mixture is transferred 


fecdet 


J-M NAPSEAL 


Napseal is the compound for those difh- 


cult sealing jobs where exposure to oils 
and fuels (including aviation gasoline) 
is encountered. Highly adhesive, it 
holds a tight seal, remaining perma- 
nently plastic in the presence of pe- 
Napseal retains 


its water tightness, will not dry out 


troleum derivatives. 
in service 

Napseal is easy to work and remains 
workable over a wide temperature 
range. It will not corrode metals or 
cause the deterioration of common sub- 
stances in contact. Neither will it stain. 


(Napseal is handy for emergencies and 
other sealing needs. It requires no 
mixing, comes ready to use in beads, 
ribbons and 4” diameter pugs. Data 
sheet EL-64A gives more information, 
Write Johns-Manville, Box ™ 
14, New York 16, N. Y. In JM| 


Canada, Port Credit, Ontario. 


Johns-Manville 
SEALING COMPOUNDS 


300 


For more data on advertised products, use Readers’ Service Cards, last page 


Ice Reduces Odor 


Odorants LPG truck 


Tritic h 
hot 


This results in a 1 unpleasant 


poured into 


loading hoses vaporiz more 


readily during the summet! 


months 
atmosphere and may pollute the 
clothes of the men operating the lead- 
ing facilities 

] 


and corre pond 


Thi Vapor pressure 


inely the olfactory effect can be re 
duced by keeping the cans of odorant 


filled 


odorant 


In a container with ice Lhe 


cold, liquid when poured 


into the loading hos« will not have 


time to Vaporiz 


Anchor Down Hoses 


Sometimes the valve on the 


Wrong 


hose it a loading rack l opened by 
accident. When this happens the hose 
mia whip about violently unless an 


chore d inh 


An efficient 


SOM manner 


and ine xpensive an 















Why spend time cutting and fitting small pieces of rigid NO CRACKING under expansion and contraction, for 
insulation .. . when you can WRAP YOUR TANKS WITH ULTRALITE is flexible and permanent. No expansion 
EFFICIENT ULTRALITE AND REAP THE SAVINGS? joints . . . no pointing up. 


A candid look of a weur concopt in tonk, insulation 


These photos explain why ULTRALITE, the long glass fiber insulation in rolls, is rapidly becoming THE insulation for tanks 
and vessels of all kinds. For “How-to-do-it” specifications and immediate delivery, consult the Yellow Pages under 
“Gustin-Bacon Insulations” and call your local ULTRALITE distributor in any of 67 cities, or .. . 


WRITE TODAY FOR TECHNICAL INFORMATION 


USL NC ON png Cogn 


210 W. 10th * Kansas City, Mo 
Thermal and acoustical glass fiber insulations © Pipe couplings and fittings © Molded glass fiber pipe insulation 


GUSTIN 


BACON 






Lightweight ULTRALITE comes in rolls up to 10 FT. WIDE, The bigger the tank, the bigger the saving — but don’t 
in thicknesses up to 6 in. and densities up to 3 Ibs. per overlook the economy of ULTRALITE on al! tanks, vats 
cubic foot. Thermal. efficiency?—Average K factor is .27 and vessels! 


at 70° mean temperature. 


. AG 
Whether you run ULTRALITE up and down, or round and ULTRALITE can be weatherproofed with any of the cus- 
round, you only need HALF as many fasteners to hold tomary materials. On towers wrapped with ULTRALITE, 


ULTRALITE firmly in place. weatherproofing materials are often sprayed on rein- 
forcing membranes such as mesh screen and glass fabric. 
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EXTRA FAST DELIVERY 


of standard Pfaudler glassed reactors now! 








Pfaudler Corrosioneering News Published by The Pfaudler Co., Rochester, N.Y 


Pfaudler 


ANNOUNCING PFAUDLER’S NEW 


With Pfaudler’s 
standard glassed steel 
polymerizers... 


NO NEED TO SPEND OR ‘TO 
WAIT FOR SPECIAL DESIGNS 
Pfaudler 


ard reactors 


now offers you four stand 


engineered to give you 
adaptability to a wide range of ser 
ICcCS 

Experience in the engineering of 
led 
best 
You 
ordering a 
rated 


and 


polymerizers has 
the 


designs 


all types of 
Pfaudler to 


incorporate 
standard 
money by 
3700-gallon reactor 
150 or 200 psi 
faster delivery than you could hope 


can now 
2000 ol 
for either 


Save 
get 
for with special designs 


You 


install a 


when 
steel 


benefit in many ways 


you standard glassed 
reactol 

Assures purity 
tolerate 


surfaces in 


Since resins will generally 


no contamination, all 
contact with the product are non 


metallic almost entirely glassed 


stee!] 


or act as 


Glass cannot discolor product 
a catalyst to inhibit poly 
Accordingly it 
uniformity, 


merization! improves 


purity, and yields 


Easy to clean 

Synthetic resins, which may cling to 
even highly polished metals, usually 
will not adhere to the smooth, hard 
surface of Cleaning, then, is 

Pfaudler’'s new 
Spray Rinse Valve does it thoroughly 
without opening the vessel 
tator 
off-center 


glass 
simple and fast 
The agi- 
speeds emptying through the 
outlet. The outlet 
valve has a spray ring for cleaning 


bottom 
this point 


at »2 


for more data on advertised products 


Money saving feature 
Glassed steel is a less costly material 
of construction than alloys. The sav- 
Ing IS espe ially 
high pressure 
quired 


significant when 
construction 1s re 
and 


Furthermore, expense 


delay in special designing are 


avoided 
Easy to operate 
Pfaudler’s new 


agitator ha 


blade 


series 


demountable 
made possible a 
which result 
convenient operation of the 
The blade: 


disturbing 


of design improvement 
in more 
can be 
the 


has 


vessel removed 


Need 


elimi 


without drive 


for a large cover been 


nated, Accordingly, the manhole has 
been made larger and moved nearer 
to the The of nozzles 


in the top head is likewise more con 


sicle position 


enient 


Sensitive temperature control 


Each standard vessel has been de 


A new ¢lassed steel 
autoclave 
Handles reactions up to 750 psi 


Your experiments with reactions in- 
volving high pressure and corrosive 
liquids have led to the development 
auto- 


of a new, specially designed 


clave —now available to you at 
Pfaudle 

The new autoclave permits you to 
conduct reactions where internal 
pressures go as high as 750 psi with 
steel 


undesired 


complete safety. Glassed con- 


struction prevents any 
catalysis in the product from occur 
ring. And you can study the reaction 
of highly corrosive liquids with the 
knowledge that no harm will come 
to the autoclave 

Since it 


carbon steel, the new autoclave gives 


is constructed of glassed 


you the corrosion resistance of glass 
the 


sary to 


strength 
high 


and 3 gallons 


and structural neces- 


withstand pressures 
Capacities are 1, 2 
You get a wide selection of agita- 
tion from the variable-speed drive 
the 


glassed steel 


two-blade impeller agitator is 


too. Provision has been 


made for a thermometer well and 


use Readers’ Service Cards, last page 


signed for 
of the 
and 


rapid flow on both sides 
heat transfe1 This 
several othe make 
possible temperature control within 
Ele F. 

The Pfaudler 
furthermore produces thorough mix- 
de- 


signed to give uniform resin particle 


surfaces 
features 


agitative system 


ing—and has been specifically 
sive 


Pfaudler 


of corrosion 


manufactures a variety 


resistant reactors, of 


well 


used in producing resins. If 


course, as as other equipment 
widely 
your process requires special engi 
But 


for a 


neering, Pfaudler can help you 


and wait 
check to 


of Pfaudler’s standard polymerizers 


before you spend 


special design see if one 
won't give you the adaptability you 
need 

Drop us a line and get more in- 
these standard re- 
Bulletin 932. 


about 
Ask for 


formation 


actors 


the nonmetallic rotary seal is 
equipped with pneumatic lubrica- 
tion 

To find out more about these new 
autoclaves, write to us and ask for 
Bulletin 939 
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forcing membranes such as mesh screen and glass fabric 


_ Corrosioneering News 


Quick facts about services and equipment available to help you duce corrosion and processing co 


KILM-TYPE EVAPORATOR 


You can uncover areas of greater 


profit with this simple-to-operate still 


chined tolerances between wal! an 


Pfaudler has added an important 
blades are not necessar) 
between the wiper and the wall ts due 


new member to its growing family of 
. e » wine | ~« * 
product a wiped-film « entrifugal force. Thermal expansion doc 
for vacuum distillation not affect the operating efficiency of the 
“a 
It is a new improved «¢ viper blades. No for 


which offers 


opportunities to many industries e.g 


because contact 


vaporato! 


1 y ; ‘ 
iporator t bearing is required 


velopment 7. LOW PRESSURE DROP Pre ure 


drops between evaporator and c« 


low-cost de 
naensetr 
as low as 1/10 mm Hg at one mm Hg oj 


chemical process, fo¢ d pharmaceu- ating pressure 


tical plastic petroleum 


A floating carbon blade alt ted upon 
by centrifugal force cleanly 
the peripheral evaporating 
to promote a very thin film and tur- 
bulence—creating higher heat 
fer rates and faster evaporation 

Here are the benefits you get from 
using the Pfaudler evaporator 
1. IMPROVED HEAT TRANSFER-~ Very 
high heat transfer rates even for highly 
viscous products due to turbulence pro- 
moting carbon blades 
2. SHORT CONTACT TIME-—No deterio- 
ration for heat sensitive materials 
3. CONSTANT UNIFORM FILM The 
walls are wiped by actual contact of the 
carbon blades. This is the only positive 
means of inducing controlled turbulence 
and uniform film thickness. Fouling and 
solids-build-up are eliminated 
4. LOW-COST PROCESS~— Because of the 
short contact time, high heat transfer rate 
and low power consumption of this evap- 
orator, your operation can be more effi- 
cient and less costly. 

5. SPACE SAVING An internal con- 
denser is built into the still eliminating 
an external condenser and interconnect- 
ing piping 

6. LOW MAINTENANCE RATE — Slow 


speed wiping minimizes wear. Closely ma- 


wipes 
surtace 


trans- 


‘Two models available 


Two Inch Laboratory 
plete with rotor motor, heating mantle, 
two 500-m.). receiver flasks, batch-type 
feed flask, degasser, Teflon wipers, 24/40 
standard taper joint 
For 115 volt, 1 pha e 

50-60 cycle power $391.00 
For 250 volt, l phase 

50 cycle power $397.00 

Twelve Inch Pilot Plant Evaporator 
stainless steel, complete with % HP 
variable-speed rotor motor, 4 sq. ft. heat 
transfer surface in jacket, 6 sq. ft. heat 
transfer surface in internal condenser 
vacuums to 0.1 mm or lower, tempera 
tures up to 700 F., very high capacities 
For 220 volt, 1 phase, 60 cycle power 
(Prices on request.) 

Units may be coupled for fractionation 
The distributor acts to accelerate the dis 
tillate through the evaporator residence 
time is less than one 

In many installations of both the labo- 

ratory model and the Twelve Inch Pilot 
Plant unit, the versatility and high 
evaporation rate of this new evaporator 
have been proved. And it has been found 
that the quality of results from these 
small units can be dependably dupli 
cated in production size units 


Evaporator com 


second 


It’s easy to test your distilland your 
self with the 
gather will enable you to uncover those 


laboratory model. Data you 


areas of greater profit in your own oper 
ation. For your needs at that time, 
Pfaudler offer: 
in 24-, 36-, 48 
SIze mode! 
Order the Pfaudler Two 


kb aporator nou 


tandard jacketed units 
and 60-inch production 


Inch Laboratory 


Corrosioneers make impartial selection of column material 


Equipment users and fabricators 
alike often ask themselves: What 
kind of a column is best here? 
Users are in a position to be ob- 
jective when deciding on one column 
or another. Pfaudler, too, calls on 
the same objectivity when planning 


her. 195¢ 


the fabrication of one column or an 
other. Owing to their unique experi 
ence with both glassed steel and 
alloy, Pfaudler engineers can make 
impartial selections of materials 

Careful evaluation is given to each 
application. Here are the 
criteria Pfaudler uses 


column 


1. Low cost and satisfactory 
sion resistance 

2 Easy 

cleaning 
3. High 


4. Low vapor-pres 


corro 
handling, installation, and 
vapor and liquid capacity 
ure drop 


5. Top efficiency under high and low 


For more data on advertised products 


use Readers 


load and unde mildly unsteady 


load 


Proper balance of these conditions 
! 


i our best guide to a good column 
purchase, That balance might come 
from a tray or packed column, a 
glassed tee] oO! alloy 
Plaudler 


tial in deciding a YOu «ware youl elf! 


y 


column 
envineet are a“ lipat 

No matter what kind of a column 
application you're planning, you can 
be ive that Pfaudler will help you 
to select the right column 

For information on Pfaudier col 
umns, ask for Bulletin 940 and Data 
Sheet No. 25 


Service Cards, last page 





MERCOID 
PRESSURE « TEMPERATURE 


CONTROLS 


ENGINEERED FOR SEVERE 
OPERATING CONDITIONS 


Series "'D” 
Only Mercoid Offers 


@ HERMETICALLY SEALED 

CONTACT 
Always dependable—whether it oper- 
ales once per year or several times 
per minute. It remains operative at 
all times because dust, dirt, grease 
or moisture cannot contaminate the 
contacting elements. There can be no 
sticking or welding of the contact 
points 


@ OUTSIDE ADJUSTMENTS 


Independent outside adjustments are 
provided for setting both the cut-in 
and cut-out points. Differential may 
be widened as desired. No tools are 
required 


@ VISIBLE CALIBRATED DIAL 


No guesswork or calculations are 
required—the pointers indicate on an 
accurately calibrated dial, the exact 
operating pressures or temperature 


@ VISIBLE OPERATION 
You can tell at a glance whether 


switch circuit is on or off 


@ BOURDON TUBE OPERATED 


UNDERWRITERS’ 
APPROVED 
@ All operating ranges 
for Series DA-21, 
DA-35 and DA-55 


Available for general use, outdoor 
use or hazardous locations 


WRITE FOR 
BULLETIN 4B 


Beli a cere ieneie) ite) -F- yale), 
4211Belmont Ave., Chicago41, Ill. 











chor Can he made by 


crewing a hose 
welded to the 


qui k. easy un 


couplet into a collar 


platform. ‘This allow 
fastening of the 


locks 


hose for use. and 


ecurely it when idl 


Hemostats Make Pliers 
Where the 


man must keep up electrical equip 


refinery maintenance 


ment soldered connections can be 


made que kly by using surveon s§ 


hemostats which have outlived thei 
usefulness for a doctor 
‘These clamps can be used as pliers 


and when the connections are in place 


For more data on advertised products, use Readers’ Service Cards, last page 


























lor solde ring it 1S easy to lock the base 
and 


older the connection 

Many surgeons and physi ians have 
these tools which have either become 
obsolete or are too worn out for their 


purposes. But they still make a handy 


aid for the electrician 


Portable Sample Cooler 


Corrosion studies sometimes require 


the determination of pH and CO 
Since samples taken for this purpose 
hot 
cooled to prevent flashing of the CO 


At times, it is desirable 


are frequently they must be 


to condense 





GIRDLER OFFERS YOU... 


proven experience in process plants 


DESIGN: Girdler’s research and development depart- 
ment is well equipped to assist with all types of process 
problems A technical staft is available for consultation, 
and Girdler’s research group can be employed on special 


problems at reasonable cost 








ENGINEERING: | xperienced executives direct a 
vrouy of envinecring specialists trained tor every job 
requirement. In addition to basic process and equipment 
design, Girdler engineers have broad experience in 
designing buildings, foundations, electrical systems, 


boiler plants mstrumMentation, cl 


CONSTRUCTION: Girdicr engineers supervise and 
direct all phases of construction for safe, on-time results 
When the job is completed, experienced operating engt- 
neers will start up the plant, train operating 

personne! run acceptance tests and sup- 


ply complete operating data. 


Hydrogen Plants Nitric Acid Plants 

Chemica! Processing Plants Acetylene Plants 

Hydrogen Sulfide Plants Sulphur Plants 

Synthesis Gas Plants Ammonia Plants 

Carbon Dioxide Plants Formaldehyde Plants 

Gas Purification Plants Ammonium Nitrate Plants 

Plastics Materials Plants Fertilizer Plants 

Carbon Monoxide Plants Phosgene Plants 
Catalysts & Activated Carbon 


This Girdler GIRBOTOL plant purifies is Girdler plant recovers elemental 
both liquid and gaseous hydrocarbons sulphur from hydrogen sulphide 


@ Take advantage of Girdler's the GIRDLER Company 


proven experience when you start A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
to plan your processing fac ilicse S. LOUISVILLE 1, KENTUCKY 
GAS PROCESSES DIVISION... Design, Engineering, Construction of Hydrocarbon Processing Piants, 


Gas Piants, Chemical Plants. Offices: New York, San Francisco 


September, 1956—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 36 





a Transistorized 


| 1 Loa gfe), ile 
PROCESS 
ete] aa. ie)& 
SYSTEM 


‘American-Microsen’ presents a new all- 


electronic process control system with 


Transistorized instruments 


All measurement and control functions 
contained in just three basic units 


Mach unit contained in a single, compact 


housing 


The transistorized electronic Controller 
has all control room components within 
one, panel-mounted case. Transistorized 
for highest reliability and compactness, 
this new instrument saves both -panel 
space and wiring means better process 
control for a smaller investment. 

r ee ee ee a ee 


For transmission, control and valve oper 
ation based on the proved ‘American 
Microsen’ System, be sure to visit 


The |.S.A. Conference and Exhibit 
Manning, Maxwell & Moore, Inc 
Booths 404.409 
New York Coliseum 
September 17-21, 1956 


l 
I 
I 
— an am am om ae on oe oe od 


THE TRANSMITTER 


The new Series 185 Pressure Transmitter is a min- 
iaturized version of the well-known ‘American-Mi- 
crosen’ Pressure Transmitter. It incorporates the 
latest mechanical and electrical features to achieve 
maximum operating benefits and usefulness. 
The time-tested “‘Microsen” balance creates a sta- 
ble de signal for long distance transmission. Bear- 
ing pivots and linkages are entirely eliminated. 
Consequently, sensitivity is practically infinite, 
and repeatability of measurement is within 0.001% 
of range span. 

Printed circuitry and miniaturized components re- 
duce the size of the transmitter to only 4%” in 
diameter and 5%" high. In dust and weatherproof 
case designed for universal mounting, the Series 
185 can be firmly supported on meter piping, pipe 
pedestal or vertical surface. 

‘American-Microsen’ Transmitters of similar de- 
sign are available for differential pressure, flow, 
temperature and other variables. 


MANNING, 


MAKERS OF ‘AMERICAN-MICROSEN’ 


For more data on advertised products, use Readers’ Service Cards, last page 





THE CONTROLLER 


The Series 164 Controller provides a complete con- 
trolling system in a single panel-mounted housing 
Now one compact transistorized unit handles all 
control functions: indicating or recording the 
process variable, controlling, and manual-auto 
matic operation. Transistorized design greatly im- 
proves reliability and service life. Savings in panel 
cost are tremendous because of miniaturization 
and consolidation of control functions — because 
no longer is it necessary to wire several units 
externally. 


The Series 164 is available as a Recording Con- 
troller, compact Indicating Controller and as a 
long-scale Indicating Controller. Each functional 
unit is contained on a separate plug-in chassis 
within the housing. Fach unit can be removed and 
replaced within moments without disturbing the 
operation of the other units. 


THE OPERATOR 


In 1955 we introduced the ‘American-Microsen’ 
Klectro-Hydraulic Control Valve Operator a 
power unit with position feedback to operate con- 
trol valves, dampers, etc. It completely eliminated 
the need for compressed ait 


More than a year of efficient performance in field 
service was paralleled by further engineering de- 
velopments that culminated in the new Series 181 
Klectro-Hydraulic Control Valve Operator, This 
improved unit offers simplified design character- 
istics that mean even lower cost and greater re- 
liability than its predecessor 


The Series 181 Electro-Hydraulic Control Valve 
Operator is mountable on standard yokes supplied 
with conventional slip-stem control valves with 
bodies of single or double-seated construction, with 
V-port, parabolic, needle and equal-percentage 
plugs. It can be furnished for all valve sizes, in 
cluding those of 4” stroke, and with force avail- 
able up to 3,250 Ibs. 


MAXWELL & MOORE, INC. 


INDUSTRIAL 


ELECTRONIC INSTRUMENTS FOR MEASUREMENT, TRANSMISSION AND CONTROL 


For more 


CONTROLS 


Strattord, Connecticut MAKWELt 


DIVISION 


] 

z 

z v 

2] MI): 
<| 
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AO mane 
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aleh to Do | ae 


WLET 
PAIL FILLED wit 
CE AND #0 


COPPER COIL 


SAMPLE CONTAINER > 


GALVANIZED PAIL 


the sample before bottling 
A very convenient portable con 
denser can be shop-fabricated for this 


purpose by fitting a copper coil to the 


inside of an ordinary bucket, as shown 


Ihe pail can then be filled with wate: 
or water and ice as needed 
Use of this cooler allows more effec 


SELECTION AND ENGINEERING tice duplication of results and reduces 
DATA BOOK 


a possible scalding hazard 


The most complete reference available to answer your questions 
on turbines . . . at-a-glance information on speeds, B.H.P., pounds- 
steam/B.H.P.-hour at various steam pressures. 


Request your copy today on your company letterhead. 


59 years’ experience in turbine development 
Pipe Plug Prevents Explosion 


PYLE-NATIONAL Here is a method of safety cutting 
TURBINES into a line with a welding torch with 


out first gas-freeing the entire line: 
Ye to 120 HP for mechanical drive First. disconnect near the point of 
welding if a flange is available; othe: 


—the turbines that ask no favors wise. saw the line in two 


in the refinery or in the field Next, insert a pipe plugging device 
© Weatherproof! ’ made from two baffle plates attached 
e Rugged! we to a single rod. The double plate 
e Trustworthy! ' . — arrangement provides stability and 
e Easiest of all turbines to é er makes the plug self-supporting 
service and maintain! . Then, seal the gap between the pipe 
and the plug with some type of seal- 
Also available: Turbo-Generators (!/ to 15 KW) ing compound—even mud if neces- 
Turbo-Alternators (60 cycle 4 to 20 KW) sary 


When the plug has been sealed, 


blow {re sh all into the short, open sec- 
THE PYLE-NATIONAL COMPANY 
tion of pipe until the explosimeter 
WHERE QUALITY IS TRADITIONAL 
1393 N. Kostner Avenue, Chicago 5], Illinois ' , 
Branch Offices and Agents in Principal s of the U.* and Canada + Canadian Agent; The Now, proceed with repairs or new 
Holden Co., td., Montreal - Roil Export Department: International Railway Supply - connection, then pull out the plug and 


flange up the job 


reading is zero 


Church St, New York 7, N.Y. « Industrial Export Department: Rocke Internat Cor ist 
SINCE 189) 40th St, New York 16, NLY 
CIRCUIT CONTROLS * PLUGS AND RECEPTACLES + LIGHTING FIXTURES + FLOODLIGHTS 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REF! NER 











hydrocarbon = 


Low Cost=High Purity 
eb?) tele) 






By low temperature purification 
hydrogen—trich refinery gases 


By partial oxidation of 


natural gas or liquid fuels 


HRI also offers complete service in 


planning, design, and construction t 


@ Petroleum refining industry 
@ Petrochemical industry 


@ Chemical industry 


HYDROCARBON RESEARCH, INC. 
115 Broadway, New York 6, N. Y. 
Cable: Hydrocol 


TRENTON, NEW JERSEY—Hydrocarbon Research, Inc., Development Laboratory, P. O. Box 1419 
PARIS, FRANCE—Hydrocarbon Engineering, 8.a.r.L. 44, Avenue des Champs-Elysées, Cable: Hydrocarbon 
DUESSELDORF, GERMANY—Hydrocarbon Mineraloce!, G.m.b.H., 15-17 FPuerstenwall. Cable: Hydromin 
RIO DE JANEIRO, BRAZIL—General Heitor Pedroso, Rus da Quintanda, 20, Sale 601. Cable: Biepetro 


. MEXICO CITY, MEXICO—Hydrocarbon Research, Inc., Lopez 15, Mexico 1, D.F 
petroleum and chemical 


processing for profit 





as 











eT} OLOR: 





CONVEYOR BELTING and MACHINERY + INDUSTRIAL HOSE + VIBRATING EQUIPMENT + DESIGN, MANUFACTURE, 


/0 For more data on advertised products, use Readers’ Service Cards, last page |’ 
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Inside story of a double life 


Things are not always what they 
... Take the 
Sinclair Petrolore, world’s largest 


seem on the outside 


cargo vessel. She’s the first com- 
bination tanker and self-unloading 
ore boat ever built. 


The story behind this double life 
is a unique system of ore hoppers 
and belt conveyors designed and 
built by Hewitt-Robins, world’s 
leader in the development of self- 
unloading boat mechanisms. As 
an ore boat, she automatically dis- 
charges her 53,000-ton cargo di- 
rectly to dockside at 4,500 TPH 


without special dock unloading 
equipment. Operated as a tanker, 
this dual-purpose ship carries 
386,000 barrels of oil in the hop- 


pers and surrounding hull areas. 


The self-unloading mechanism of 
the Petrolore is another example of 
how Hewitt-Robins Incorporated 
is serving industry through better 
bulk materials handling equip- 
mentand systems. Forinformation 
about Hewitt-Robins products 
and services, contact our nearest 
local 


write to Stamford, Connecticut. 


sales office, distributor or 


Q) 


HEWITT-ROBINS 


ENGINEERING and ERECTION of BULK MATERIALS HANDLING SYSTEMS + 'GLIDE-RIDE'' the NEW MOVING SIDEWALK 


For more data on advertised products, use 


Readers’ Service Cards 
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A refinery in Texas ... a chemical 
processing plant in Louisiana... a 
high-pressure power plant in New 
Jersey a classified project in 
California a ship at sea 
Common denominator: danger to 
personnel and equipment from fluids 
confined in high pressure/tempera- 
ture range. 

Uncommonly good judgment: use 
FLEXITALLIC Spiral-Wound Gas- 
kets to insure a safe seal. 

The amazing flexibility of Flexitallic 
Gaskets compensates for the variable 
stresses encountered in service... 
prevents contamination where cor- 
rosive conditions exist. 


Since 1912, engineers have been de- 
signing for safety with Flexitallic, the 
original Spiral-Wound Gasket. It’s 
why we at Flexitallic work conscien- 
tiously to maintain this respected 
standard of quality. 

Each Flexitallic 
and enginee 
ditions 


asket is designed 
to meet specific con- 


hermal /and physical 


> 


shock, cor 
and 
Spirally- 
required ta¥ with alternating plies 
of propey filler result in a resilient 
gasket having controlled compres- 
sion characteristics like those of a 
precalibrated spring. 


weaving 
stresses. 


Flexitallic Gaskets are at highest effi- 
ciency when bolted up cold at a pre- 
determined load. For all pressure- 
temperature ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000°F. For all standard joint assem- 
blies. In four thicknesses for special 
requirements: .125”, .175”, .250”, 
265". 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 2, N. J. 


Representatives in principal cities 


Cf7, - 


® 
SPIRAL-WOUND GASKETS 


E PLASCES PRESSURE VESSELS AND PROCESS EQUIPMENT 
“ap 


The ideal seal for many process applications is a Flexitallic Gasket 


with Teflon trapped between edges of stainless steel. Ask for folder, 
“Tefion in Flexitallic Gaskets.” 


ROCESS 


- , ' 


1EFLON FOR PLICATIONS 
Pp oF 
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Who's Building .. . 





Next Construction Boxscore will appear in the October issue. 


Pontiac Unit On Stream— 


Pontiac Refining Corporation recently put into operation a new Platformer at its Corpus Christi 
refinery. This is Pontiac's second unit and raises its catalytic-reforming capacity to more than 
13,000 barrels a day. The new unit was designed to produce 100-plus octane number gasolines 
out of heavy low-grade naphthas. The new reformer was designed by Universal Oil Products 
Company and engineered and constructed by The Fluor Corporation, Ltd., in six months. 

Shown, left to right: charge heater, stabilizer reboiler heater, stabilizer (in background), 


rerun tower reboiler and rerun tower. 


Japanese Refiners Continue 
Postwar Construction Boom 


. . . Contracts for three more projects help 
sustain the continuing activity found in Japan’s refining 


and petrochemical industries. 


JAPAN is increasing the activity 
of its petroleum-refining and petro- 
chemical industries. 

Idemitsu Kosan Company, Ltd., is 
building a new refinery on the site of 
a Japanese naval depot and refinery 
that in World Wat 
II. Daikyo Oil Company, Ltd., is in- 


was bombed out 


creasing its refining facilities with the 
installation of a new catalytic-reform- 
ing unit 


September, 1956—PetTROLEUM 


And in petrochemicals, Mitsui 
Ltd 


started construction on a phe nol plant 


Petrochemicals Industries has 


Idemitsu Kosan Company, Ltd., 


has broken ground for a new 30,000 


barrel-a-day refinery on the site of 
the former naval depot at Tokuyama 
The refinery, which is ¢ x per ted to 
cost approximately $25 million, will 


go into operation next yea! 


REFINER 


Universal Oil Products 
licensed four processes which wall be 


fluid cata 


( ompany 
operated at the rehnery 


lytic cracking, Platforming, Unifining 


and Unisol. An atmospheric and vac 

uum crude-distillation unit and an as 

phalt plant also are being built 
Other 


will in lude 


equipment for the refinery 
a carbon monoxide-fired 
The CO 


terial, will be produced in the cracker 


boiler normally a waste ma 
The Japan Gasoline Company, Uni 
versal’s licensing agent in Japan, will 
build the new refinery 
Daikyo Oil Company, Ltd., will 
build a 
forming unit for high-octane gasoline 
Yokkaichi 
1200-barrel 


cracke) 


}000-barrels-per-day Houdri 


refinery 
Houdri 


first in the Far 


production at its 

The refinery’s 
flow catalyti 
East, has been on stream more than a 
also 
scheduled for 


completion next summel 


Daikyo’s new Houdriformer 
Orient, 1s 


yeal 


first im the 


The new catalytic-reforming unit 


will consist of three catalytic reactors 
plus Houdry Process Corporation’s in 
tegrated pre-treat catalytic guard-case 
reactor for feed stock purification. Ap 
paratus for possible in-place regenera 
tion of the platinum catalyst will be 
built as an integral part of the unit 

he reformer will produce high 
octane gasoline from the high paral 
fin, high-sulfur naphthas derived from 
the Middle East crudes processed at 
the Yokkaichi refinery 

Houdry 


nished the process design for the new 


Process ( orporation fur 


unit, and will do part of the engineer 
ing, on which The Refinery Engineer 
ing Company also has been engaged 
Daikyo will handle construction 

Mitsui Petrochemical Industries, 
Ltd., has awarded the contract for the 
design and supervision of construction 
work will 


Webster Engi 


for a new phe nol plant The 
be handled by Stone & 
neern ( orporation 
The new installation will be the 
first of it 
ot everal major 


for Mitsui at ly 
Webster 


kind in the Orient and one 
ered ted 


Stone & 


unit being 
vakumi City 


also is designing another unit 





BIGGEST NEWS . 


laylor 


INSTRUMENT 
SOCIETY 


N44, OF 
MERISD” 
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AT THE |.S.A. SHOW 


Trans-Scan-Log Control System ! 


AKE the Taylor booths your headquarters for 
scanning and logging at this year’s ISA Show. 
You will see an actual working model of the TSL Sys- 
tem... the soundest and the most logical integration 
of process control with process scanning and logging 


yet devised ... a boon to advanced systems engineering. 


The Taylor system goes far beyond today’s practices. 
It is, in essence, a very compact intelligence center 
which coordinates all related process data, enabling 
the operator to instantly visualize, evaluate and act 
upon every processing irregularity as it occurs—with- 
out leaving his desk in front of the panel. In addition, it 
employs the most modern techniques in scanning and 
logging. Thus the project engineer can observe the 


entire plant operation more efficiently than ever before. 


As well as furthering automation in plant operation, 
the TSL System is a research tool in collecting data 


on existing units. It can provide accounting or market- 


Graphic Panel —A normal 20-foot graphic panel can easily be 
compressed into a 5-foot section because space is not required 
for receivers. Flow lines and symbols can be modified quite 
simply for process changes. Station identifications are illumi 
nated, also digital readout of time, value and station for on- 
demand or off-normal. (Off-normal alarm also audible). Point 
scanning is continuous at the rate of one per second. Scheduled 
point logging can be set as required. 


ing departments with production data as it is accumu- 


lated, either on punch cards or tape. 


The complete system takes approximately 60% of the 
space normally required by a standard graphic panel 
without scanning and logging. Because of this com 
pactness one operator can identify and correct any 
off-normal condition, as well as having a continuous 
trend record. It is highly dependable, because the 
Taylor system makes it possible to use simpler, less 


expensive units. 


Nearly two hundred process engineers from all over 
the country have already visited Rochester to see this 
advanced equipment demonstrated. If you are unable 
to visit the ISA Show your Taylor Field Engineer will 
be glad to make the necessary arrangements for you 
to see the TLS system in operation, Meanwhile, write 
for Bulletin 98268. Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Canada 





Process Control Panel—Note plug-in | KANSET* pneumatic con 
trol stations, complete with automatic to manual switching 
Recorders and indicators are easily interchangeable. All in 
ternal connections are completed, ready for field hook-up 
Station identification lights give visual tie-in with graphic 
panel. Convenient electrical and pneumatic plug jacks are 
provided to record trends of any non-controlled variables 


For more data on advertised products, use Readers’ Service Cards, last page 





THIS CARTON CONTAINS 
6 -4°K3" B48 -Thd. Std 
SEAMLESS SWAGED NIPPLES 


THESE FITTINGS ARE... 


NORRISIZED 


THIS CARTON CONTAINS 
6-4 B-V-Thd. Std. 
SEAMLESS BULL PLUGS 


THESE FITTINGS ARE... 


NORRISIZED 































Who's Building... 





for the production of propylene and 
ethylene 

Besides these plants, Stone & Webster 
has been awarded contracts for an ethylene 


plant for Sumitomo Chemical Company 
and isopropyl-alcohol units for Nippon 
Petrochemicals, Ltd 


Continental Carbon Company is 
opened a new carbon-black plant near 
Eunice, N. M. The company is an affiliate 
of Witco Chemical Company The new 
furnace-type plant is the first of its type 
in New Mexico It will produce carbon 
black through the controlled combustion 
of natural gas 


The British Petroleum Company, 
Ltd., is adding two major units to the 
Antwerp refinery it owns with Compagnie 
Financiere Belge des Petroles. S. A. New 
facilities for the Belgian refinery will be 
an 8000-barrel-a-day Hydrofiner and a 
7000-barrel-a-day catalytic-reforming unit 


Industries Siciliane Lavorazione 
Olii Minerali is duc to start constru 
tion on a 12,000-barrel-a-day refinery at 
Palermo. The refinery will be completed 
in 1957 and later expanded to a 20,000- 


barrel-a-day « ipacity 





Southwestern Agrochemical Cor- 
poration is planning to build Arizona’s 


first fertilizer and ammonia plant. At 
Chandler, the new plant will cost about 


$5 million 


imperial Chemical Industries, 
Ltd., will install its third and largest 
catalytic cracker at Wilton in Yorkshire 
The new plant will be used to make ethyl 
ene for the manufacture of polyethylene 
When the new unit goes on stream in 
1959, the company will boost its alkathene 
output to more than 90,000 tons a year 
The first cracker at Wilton began opera 
tion in 1951, and the second will be started 
up late this year 


Maruzen Oil Company, Ltd., is ex 
pected to ask the Japanese government to 
approve construction of a 5000-barrel-a 
day refinery at Bangkok, under Japan's 
reparations program for T hailand 





Sunray Mid-Continent Oil Com- 
pany has placed in operation a new 
cycling plant near Church Point, La. The 
plant processes some 230 Mmef. of gas a 
day and produces almost 2200 barrels a 
day of stabilized distillate, butane and 
propane 


Compagne Francaise de Raffin- 
age has acquired a 2-million-volt Van de 
Graaff particle accelerator for its labora 
tory in Paris. The machine will be used 
in fundamental research into the effect of 
radiation on petroleum products It was 
purchased in the U. S. from High Voltage 
Engineering Corporation 


Union Oil & Gas Corporation, 
in partnership with Texas Gas Exploration 
Corporation, has awarded the contract for 
engineering and construction of a 30 
Mmcf,-a-day gasoline-extraction plant at 
Eunice, La. The project will be handled 


by The Fluor Corporation, Ltd. It is 


scheduled for completion in June 195 
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PETROLEUM REF! 





Montana Sulphur & Chemical 
Company has placed on stream a new 
sulfur plant near Billin Mont. Usine 
hydrogen-sulfide gases from the nearby 
refineries of The Carter Oil Company and 
Continental Oil Company, the new plant 
will have the capacity to produce 10 lone 
tons of sulfur a day. Badger Manutactur 
Ing Company handled design ind ene 

neering for the plant, ind Proctor Ens 


neern Company was prime contractor 


Standard Oil Company (New Jer- 
sey) has isked the Norwe in wovern 
ment for approval of its plans to build a 
10.000-barrel-a-day refinery in) southern 
Norway The company wants to build the 
refinery at Skjerbekilen on the Oslo Fjord 


Wyandotte Chemicals Corpora- 
tion will build a plant near Baton Roug 
for the production of ethylenc-oxide glycol 
by a new process The plant, which is 
expected to cost $8 million will produce 
about 60,000 pounds of ethylene oxide a 
started carly 
cheduled to 


year Construction will be 
n 1957, and the plant 
into Operation that fall 


Union Oil & Gas Corporation, with 
Texas Gas Exploration Corporation will 
build a 300-Mmef.-a-day natural-gasoline 
plant neal Eunice, La 








Premier Oil Refining Company 
is pl iAninge a $1.25-million modernization 
of its 4500-barrel-a-day refinery at Lon 

view. Texas. Most of this will be used to 
install a new Platformer and Unifining 
unit. Some of the money will go to aug 





























ment existing facilities, including a ther 
mal-crackine unit Construction will be 
completed early in 195 





















































Spencer Chemical Company has ! 
come the second licensee of the Standard 
Oil Company (Indiana) low-pressure pro 

















ess for making polyethylene The license 
issued to the Kansas City Mo 


covers more than 20 issued patents as well 





concern 
































is a number of pending applications Poly 











propylene and copolymers ol ethylene and 

















propylene also are included Eastman 
Kodak Company was the first company to 


receive a license to use the proce 



































Shell Chemical Corporation has 
iwarded the contract for design, engineer 
ing and construction of utilities and offsite 
facilities for its methyl-ethyl-ketone plant 
it Norco, La. The work will be handled 
b The Fluor Corporation 

























































































Allied Chemical & Dye Corpora- 


tion } plans for buildin i New Jerse 
ture ilfuric acid trom 




















plant it rial 




































This is a general iow of the com 
pressor-absorption area of the buta 


diene plant Texas Butadiens 


Chemical ¢ orporation 1s buildir it 
Houston. It is more than half con 
pleted 


Engineered and constructed by The 
Fluor Corporation, Ltd., the $30 
million plant will use the fixed-bed 
catalytic dehydrogenation proce ‘ 
veloped b Houd: Process Corpora 
tion and a furfural extraction unit 


licensed by Phillips Petroleum Con 





















































































































































































| I j Ihe plant 
! ! lt ! first of its type will 
d 65 t ur Of blended 
t it O00 barrel 
i tor alkylat I} plant hed 
to | peratior irl ! 45 
At the t r the | I ition 
{ ti pl " Ar tl lett th 
hired ler 1} t! tter t r 
I} tower at th left t} butylene 
plitter nd ther 1 er i 1 el 
lar fr tionat I 


































NOW...no knife edges 
to cut performance 


NEW... Displacement-Type 
LIQUID LEVEL CONTROLLER 


Nobody thought it could be done: In one 








sweeping new approach Kieley & Mueller 
has climinated the knife edge ... biggest 
trouble spot in displacement principle 


mstrumentation 








In place of knife edges which dull in time, 
the K&M Flexotrol introduces the torque 
table. It's perfectly centered always 
requires less torque. It’s tree-turning 
only 4° required. Yet it doesn’t have a 
single spot for gunk to collect requiring 
maimtenance, affecting accuracy. A torque 


tube is ¢ mploved still the controller is 


» 


actuated by a torque rod that does not 
For installation and operating 


twist. Both torque tube and torsion table 
convenience, the Flexotrol Con- 


legs are Inconel-X ... a special material 
troller is reversible and rotatable “6 i 


but something more: optional 
mechanical indication, independ- 
ent of the pneumatic system, Is 
your final and positive check. 
Available with all control features 
including automatic reset 


resisting corrosion and fatigue alike. 
Five million cvcles has shown no 
detrimental effect 


The full story is in Bulletin’ 156-1. 


Send for your copy 








KIELEY & MUELLER, INCORPORATED 


64 Genung Street ¢ Middletown, New York 
diaphragm contro] valves and regu/ators for over 75 years 
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finery of Esso Standard Oil Company. The 
new plant, to be erected at Elizabeth, will 
be operated by the 
Chemical division 


company’s General 


Standard Oil Company of Cali- 
fornia will hav 
the production ot 
Richmond Dy late 


1 plant In Operation for 
benzoic-tolui icid at 
1956 The new unit 

will turn out toluic in of 

& l . as a byproduct ot the 

isophthalic plant 


benzo 


General Tire & Rubber Company 
has started a major 
it Ashtabul i, Ohio 


resin DY \) 


expansion ot its plant 
vinyl 
plant 


increasing its 
percent. The 
has been turning out resins at the rate of 
< ear, | Enei 


Constructors, Ine s in charee of 


Capacity 


) 


rae | million pounds i nited 


& 


neers 
the project 


Sioux Oil Company is . 
plete a light-ends recovery 
Newcastle, Wyo., refinery 
was to have cost $85,001 


Westland Oil Company is planni: 

Williston, N. D., 
bank 
project will increase 
OOO barrels a day 


an expansion for the 
refinery it acquired last year at a 
ruptcy sale The 


capacity from 1500 to 


capacity of 1500 barrels, most of which 
ilkylate The 


ition 


will be used to 
Office of Defense 


the company 100 


produces 
Mobiliz 
percent on the 
the $9,900,000 alkylation unit and 
nt on $4,255,000 of 
Accelerated amortization will 
mitted on the plant s butadiene tac 
These, land, 
$3,695,000. Construction will be started 


irly in 195 


illowed 
cost ol 
10 per 
refining equipment 
not be per 
lities 


with the price of will cost 


Ceylon Government has killed plans 
for a $ 
have 


fornia 


refinery which would 
owned by The Cah 
Texas ( ompany, The British Petro 
Standard-Vacuum QOil 
Royal Dutch/Shell 
spokesmen called the 
The go 


willing t\ ! ceive 


}5-million 
been jointly 
leum Company 


Company and the 


Group. Government 


plan “too monopolistic ernment 


however! 1s new pro 


posals 
| 


Delhi-Taylor Oil Corporation wil! 
nstall i 14,000-barrel-a-day Unifinin 

Platforminge 1500-barrel-a-da 
Udex unit at its Corpus Christi 
The Refinery 
asthe 

struct the units, I 
versal Oil Products ( ompany In 


to turning out 


unit and a 
refiner 
Engineering ¢ ompany w 
iwarde contract to desis 

under lhecense 

rddition 
gasoline above 100 octane, 


the new units will produce benzene, 


Who's Building... . 


Hovilleres du Bassin de Lorraine 
d Koppers International, S. A 


eneinecring 


has enga 


to turnish design and operat 
how for a poly 
to be built n France T he 
Moselle, probably will be 
monomer plant Houillere 
is building it Carlin 


Canadian Oil Companies, Ltd., 
has av 1 tl contract for a $3-millor 


refiner 


ol 650 
Platlormin init, Con 
1 this fall, with the 
ext sun 


first 


Frontier Refining Company ex 


A thermal cracker 
catalytic 


also 


reformer 


will be installed, xvlen ind toluene 


Ww ll be added 


construction this fall on a 
Fort Pierce, Fla, Pre 
concern had 
built under the 
Seminole Oul Company 


pected to start 


and a 


refiner at 
later 


ously, the Denver 


would be 


new 
Standard Oil Company of Cali- 
fornia has selected The Fluor 
tion, Ltd , to handle engineering and ae 
new crude-handling facilities at its 
Sc gundo ( alif . a fine ry The 
ibout $3 
start immediately, with con 


scheduled to begin in November 


indicated 


Corpora the plant name 


New England Industries, Inc., with of a 
refinery at Bellingham, 
granted a fast tax 
$18 
into Operation 


built for 


subsidiary 
plans for a new 
Wash., has been 
off on $14.3 million of the 
required to put the plant 


will be 


sign ol 
write El 
million 


American Oil Company wil! build a 
lara Ultraforming 
refiners Dh 

will ha i capacity ol | } b 


project 


will cost million. Engineering second unit at it 


work will lexas City unit, which 


The new refinery a daily struction irre|s i 


Prolong the Life of Vessel Liners 
by Armoring them with... 


Hexteel is an armor and retainer for cast 
able refractory monolithiclinings used for 
KLEMP cat crackers reactors regenerators frac 
tionators, heaters, strippers, risers, stacks 
cyclones 


tanks 
Hextee! and Floorsteel carbon or stainless steel armors and retainers prolong the life of vessel 


5, : 
. 


ducts breeching furnaces and 
Floorsteel is an 
monolithic 
eters for 
chambers 


armor and retainer {for 
diners applicable to small diam 
pipe linings heads plenum 
sumps, stacks and furnaces 


liners by resisting abrasion and corrosion. Our engineering department is prepared to design 


your total lining requirements. Whatever the destination, we will deliver your Hexteel or 


Floorstee!l world-wide in record time! 


Write 
for your FREE 


copy of “Serving 
the Oil industry 
for Over 
40 Years’ 


KLEMP METAL GRATING CORPORATION PR 

6601 South Melving Avenue, Chicago 38, tll 

‘ 

Emergency delivery of Kiemp Hexteel 
via air transport 


KLEMP METAL GRATING CORP 
2" 4 


my 6601 South Melvina Avenue 
Mi ~ 
~ lit 


Chicago 38, Illinois 
For more data on advertised products, use 


Cards, last pa 





Whatever your 
Pumping Problems - 





PROCESS PUMPS 
give you 
the right 
answers ! 


TYPE SVA 





RATINGS TYPE SVA TYPE SVS ryhe SVC TYPE RV< 
a 


Capacity — in GP 15 to 1300 15 to 1000 25 to 3200 50 to 600 
Pressure — in To 600 To 600 To 600 To 600 
Head — ir To 600 To 600 To 600 To 900 
Temperature To 300 To 300 To 850 To 850 


Number of stages ery. ery One Two 





DESIGN 
PACIFIC’S skillful mechani- 
cal and hydraulic design 
MATERIALS 
Top-quality materials of con- 
struction for the service condi- 
tions involved 


WORKMANSHIP 

Precision workmanship by 
PACIFIC'S skilled craftsmen 
Included in the characteristics 
of all PACIFIC process pumps 
are the elements of unequalled 
quality that have made them 
preferred in petroleum refine 
ries, natural gasoline plants 
and petrochemical installa 
tions throughout the world 
For the pumping requirements 
of your process plant—The 
name to A sat oe is PACIFIC TYPE Svs 
Write for Bulletins, describing 
and illustrating PACIFIC pro- 
cess pumps 





TYPE RVC 


PACIFIC PUMPS INC. 


HUNTINGTON PARK, CALIFORNIA 
Offices in All Principal Cities 
Export Office, Chanin Bldg., 122 E. 42nd St., New York 


For more data on advertised products, use Readers’ Service Cords, last page 


Who's Building... 


day, will be equipped for naphtha-desul 


furization facilities. The company expects 
to award the contract this fall and com 
plete the unit before the end of 1957 


Pan Am Southern Corporation ha: 
awarded the contract for construction of 
1 second Ultraforming unit at its El 
Dorado, Ark., refinery The unit, to be 
built by The Lummus Company, will have 
a daily capacity of 6200 barrels. The r 
finery’s first Ultraformer, completed more 
than two years ago, has a capacity ol 
6800 barrels a day. The new unit will go 
on stream next summer 


Gulf Oil Corporation plans to build 
1 26,000-barrel-a-day Platforming unit at 
its Port Arthur, Texas, refinery. The new 
unit will be the second of its kind at the 
Port Arthur refinery. The first was put in 
operation a year ago with a daily capa 
ity of 29,000 barrels The new unit, 
licensed by Universal Oil Products Com 
pany, will be installed by Procon, Inc 
Construction will be started this year, 
with the unit scheduled to go into opera 
tion early in 1958 


Texas Natural Gasoline Corpora- 
tion will build a plant near Baker, Mont., 
designed to process 50.000 gallons a day of 
natural-gas liquids. Design, engineering and 
construction of the plant will be done by 
the staff of the company. The new facility 
is due to be on stream in November 1956 


The British American Oil Com- 
pany, Ltd., is continuing construction 
of the natural-gasoline plant Canadian 
Gulf Oil Company had started near Nevis, 
Alba. Initial planning and construction 
was begun by the Gulf Oil Corporation 
before it was acquired recently by British 
American. The plant is designed to handle 
20 Mmef. of natural gas a day, turning 
out gasoline, propane and butane 


Standard Oil Company (indiana) 
has construction underway on its third 
polybutene plant The new unit is being 
built by a subsidiary, Pan-Am Southern 
Corporation, at Pan-Am’s Destrehan, La., 
refinery 


The Ohio Oil Company has started 
construction on a new control laboratory 
it its refinery at Robinson, Ill. The new 
laboratory, intended to replace the existing 
facility, will be completed early next year 


Navy Department has awarded Cal 
lery Chemi il Company the contract to 
build a $38-million high-energy fuel plant 
on government-owned land near Musko 
gee, Okla. Design work was scheduled to 
start immediately 


Goodrich-Gulf Chemicals, Inc., } 

awarded the contract for construction of 
a new boiler hous for its recently 
icquired synthetic rubber plant at Insti 
tute, W. Va. The new plant, to be in 
stalled by The Girdler Company, will 
cost $1.5 million. It is designed to gener 
ate 100,000 pounds of steam an hour in 
two boilers. Space will be provided for 
i third 50.000 pound boiler should addi 
tional steam he required for later opera 
tions of the 122,000-ton plant The 
company is owned jointly by the B. I 
Goodrich (¢ ompany ind Gulf Oul Corp 





Wide Size Range...in Any Quantity 
Builds PETROLEUM Demand for 


BceW HOLLOW FORGINGS | 


abi 








The Engineers and Fabricators who serve the oil in- 
dustry have found in B&W Hollow Forgings the an- 
swers to problems of size and economy, and as a result 
they have earned wide acceptance in refinery service. 
Here are a few of the oil companies that have put 
B&W Hollow Forgings into refinery service: 


Tidewater Oil Co. Shell Oil Co. 
Flori Pipe Co., Fabricator Flori Pipe Co., Fabricator 


Gulf Oil Corp. Standard Oil Company of California 
Fluor Corp., Ltd., Fabricator Procon, Incorporated, Contractor 


| 


B&W Hollow Forgings come in a wide range of frac- 
tional and standard sizes up to 35% inches O.D., and 


a choice of analyses, to precisely fit your specific needs. BABCO Ch 


They can be produced in any desired quantity. 

Send for Bulletin S-16B. This gives you the complete & WIL CON scune 
details of B&W Hollow Forgings. The Babcock & DIVISION 
Wilcox Company, Process Equipment Department, $462 
Barberton, Ohio. 


ther, 1956 PETROI { + For more data on advertised products, use Readers’ Service Cards, last page 





Pritchard’s 


Right for Off-Site! 





When choosing the right company to design, 


engineer and construct your off-site facilities, you 
will look for these qualifications: 


Experience .. . the kind of off-site experience that 
comes from working on large, complex jobs in- 
volving many diverse processes, necessitating many 
diverse skills. 


Attitude . Pritchard’s trained personnel have 
the right attitude toward your job. They work 
closely with your staff. This close harmony means 
greater efficiency, greater savings in time 

your assurance that the job will be done right, 
and right on time. 


For more data on advertised products, use Readers’ Service Cards, last page 


Contract . . . like Pritchard’s increasingly popular 
Single Responsibility Contract that frees you from 
detailed arrangements, saves you time, effort and 
money. 


Pritchard is the company you are looking for. 
Measure Pritchard’s experience, knowledge 
their way of doing business . . . against your most 
exacting criteria, and you'll agree that Pritchard 
is right for your next off-site job. 


J. F. PRITCHARD & CO. 
4625 Roanoke Parkway, Kansas City 12, Mo. 


PETROLEUM REFINER—] 








Who's Building. ee 


ration purchased 
from ! overnment 


for $11 million 


Cosden Petroleum Corporation, 
with a new 4000-barrel-a-day Rexformer 
in Operation at its refinery at Big Spring 
lexas, has been ible its ben 
zene-toluene-xylene plant to full-time pro 
duction of aromatic chemicals. The result 
has been a 30 percent increase in the out 
put ol nitration-erade benzene toluene 
and xylene 


The Southland Company, with plans 
for a 15,000-barrel-a-day Florida refinery, 
has purchased land for such a plant at 
Black Point, near Tampa There were no 

immediate plans to start construction 
Southland operates a 5500-barrel-a-day 
refinery at Sandersville, Miss., and re 
. 4 cently acquired the 6000-barrel-a-day 
Pritchard 1S Delta Refining Company plant at Mem 

miata yhis 
. .) vi) . } 

ao s 2 af The company is planning to expand 
right for off Site! capacity of the Memphis refinery to 10, 
000 or 11,000 barrels a day. Included in 
the program will be an expansion ol the 

plant's existing 3100-barrel-a-day catalytic . ° nase sine = 
cracker and the addition of an alkylation O radtoactin che micals 
unit 

Pritchard is well qualified to build many 


types of refinery off-site facilities. Like Ingram Products Company has 
product storage and handling, drying and completed a major phase of its refinery This catalog is the most comprehensive ever 
treating. Steam, electric and gas fuel utili- expansion program at Meraux, La., with published in the nuclear field. It describes the 
the start up of a S000 barrel-a-day cata consulting, analytical and research services 
lytic-reforming unit. The new unit is a offered by Traceriab together with a listing of 
the isotopically labeled compounds and radia- 
tion sources now available. These products 
are the result of our full decade of experience 
ability to serve you in many other spe- mixture of natural gasoline and gasoline in the design, development and manufacture 
ets = P . produced from crude The charging stock of nuclear instruments, as well as our long 
cialized facets of oil field and refinery has a boiling range of 200 to 400 F. Work record of consulting on radiochemical problems 
is now underway at the Meraux refinery Prepared specifically for those engaged in 
on revamping the crude unit to increase nuclear chemistry and applications of radio 


/ , ° its capacity to 12,000 barrels a day activity, it will prove a useful and helpful 
If you are planning to expand or modernize I reference in many ways 


and technical services 


ties. Water and waste disposal systems. 


Platformer designed to produce 98- or 
This is over and above Pritchard's unique higher-octane gasoline. It is processing a 


processing. 


your refinery operation — any phase, in 

Mls gpm yF ; — TECHNICAL SERVICES 
cluding off-site facilities — you are looking The Texas Company will start con Consulting 
for experience, know-how and proved per- struction this fall on an ammonia plant Radioanalytical Services 


Training Courses 
, : : with a 180-ton-a-day capacity at its Lock be Uy 
formance. You are looking for Pritchard! 1) ri I “g» Procurement of Radioactive 
port, , refinery i¢ plant wi lave Materials 
facilities for converting part of the am 
. . 7 ISOTOPICALLY LABELED MPOUN 
with a Pritchard representative? monia to nitrogen solutions. It is due to SoToPIC LED COMPOUNDS 
or Carbon-14 Labeled Compounds 
be in operation late in 195 Alphabetical List, C-14 Labeled 
When completed, the Lockport plant Compounds 
will be Texaco’s second major petro hem Deuterium Labeled Compounds 
Tritium Labeled Compounds 
important Radioisotopes Available 
at the company’s refinery in Port Arthur, for Labeling Chemicals 
will begin produc tion early next year Short-lived isotope Labeled 
SPECIFIC Noe ay nee 
YOUR Design engineering and construction industrial Process Tracers 
of the new Loc kport plant will be done Radioiodine Services 


INQUIRY by Foster Wheeler Corporatior RADIOACTIVE SOURCES 
Radiation Reference Sources 
is INVITED Isotope Sources Not 


: ; F Requiring 
Orogil is a new French company organ AEC Approval 
ized to manufacture lube-oil additive n Radioisotopes for Educational Use 
France Lhe company wa organized by ——— wources 

aciogrfapny sources 
ronite Chemical, a subsidiary of Standard Multicurie Sources for Radiation 
hl Company of California, and Progil, a Chemistry 
French che il firm 


Why not discuss your construction plans 


ical facility. The first, an additive plant 


Write for your free copy today. 
he mpan v ! 1 plant For information on Tracerlah's Sym 
(NOUSTAY'S PARTMER FOR PROGAESS ising pre ses and techniq leveloped posium on Applications of Radioactivity 
Orinite, It will turt in Petroleum Research and Refining 
es of phenol and othe October 24, 25, 26, Hotel Statler, Boston, 
i Mass. write: Symposium Committee, 


Z~ yr.Pritchard «cv. wes Tracerteb. 


y o 
ENGINEERS © CONSTRUCTORS Neches Butane Products Company ii 
schedulis ‘O-ner . an ‘gr 
me Dept. 547 4625 Roanoke Parkway chedulis 1 20-percent expansion of [pacer ae 
Kansas City 12, Mo : yutadiene plat ; os ect . —. rac ¢] a 


; HIGH ST., BOSTON 10 MASS 
. . . na . NEW YORK © HOUSTON © PHILADELPHIA «+ PARI‘ 
, CHICAGO, BUFFALO HOUSTON, NEW YORK. FITTSeUROGH 
BOSTON ‘ rm! ) KA < CLEVELAND © LOS ANGELE 
WASHINGTON © CHICAGO « OTTAWA 
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THIS IS THE STORY of three men and 


a VALVE Joe », a chemical engineer, 


needed valves that could handle tough 
corrosives. Bill , a refining engineer 
was looking for valves that gave a positive 


shut-off. 


Tom’, working for a large 


industrial firm, needed valves that sealed 


both upstream /and downstream /,. 


All three 


solved their problems by specifying 


Hamer Visible Wedge Valves These 


remarkable valves combine the double 


sealing 
action of precision metal-to-metal fit 


augmented by dependable seal rings 


The wedges are trimmed with nickel, while 


seats are trimmed with stainless steel to 


withstand the roughest corrosive conditions. 


The full-view wedges are handwheel operated 


--can't blow out or drop on a toe. The wedges 


pivot so no lifting is necessary. 


So if your plans require long service, 


sure-seal shut-off valves, by all means specify 
HAMER VISIBLE WEDGE VALVES 


P.S. For descriptive literature » writes: 








VALVES, INC. 


2919 Gardenia Ave., Long Beach 6, California 
Representatives Throughout the World. 
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| charged to the 
| cracking plant. Long used for refining lu 


"ETROLEUM 
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Company and Goodrich-Gulf Chemicals, 
Inc., in May 1955 for about $53 million 
It had a rate capacity of 190,000 tons a 
year and was the largest plant constructed 
under the wartime synthetic-rubber pro- 
gram. Part of the plant's output will be 
used in adjacent synthetic rubber plants 
owned by Texas-l S. and Goodrich-Gulf 
Texas-U, S. is owned by The Texas Com 
pany and U. S, Rubber Company; Good- 
rich-Gulf represents a partnership of B. I 
Goodrich Chemical Company and Gulf 
Oil Corporation 


Salt Lake Refining Company has 
plans for construction of a 6000-barrel-a- 
day catalytic-reforming unit. The Standard 
Oil Company of California subsidiary has 
set Sepetmber, 1957, as a tentative com- 
pletion date. The unit will be installed at 
the company’s 28,000-barrel-a-day Salt 
Lake City refinery 


Cary Chemicals, Inc., will begin con 
struction next spring on a 12 
pound-a-year PVC resin plant at Fleming- 
ton, N. J. Design and construction of the 
new plant will be done by Scientific Design 
Company, Inc., and its subsidiary SD 
Plants, Inc. It will employ Scientific De 


sign’s suspension polymerization process 


million 


| The Texas Company has gone on 


stream at its Los Angeles refinery with the 


first furfural refining unit for the treatment 
| of virgin gas-oil cracking stock. The new 


unit has a daily capacity of 
yielding 94 


25,000 barrels, 
raffinate, which is 
refinery’s fluid catalytic 


percent 


bricating oils, the furfural process decreases 
the sulfur content of virgin gas oil, ex- 
tracts metal contaminants and reduces the 


aromatics content. The new unit at Los 


Angeles uses centrifugal extractors instead 


of pat ked towers 


Societe Condor Per Il‘industria 
Petrolifera e Chimica has gone into 
operation with a new catalytic-reforming 
unit at its Milan refinery. The new Italian 
5500-barrel-a-day Platformer, 

designed to produce a 96-plus leaded 
octane gasoline blending stock It was de 
signed and licensed by | nive rsal Oil Prod 
ucts Company, and engineered and 
by Compagni 


unit, a 


erected 
Tecnica Petroli CTIP 
The equipment was made and erected 
by Italian firms, under the supervision of 


CTIP and CONDOR’s technical stafl 


Gulf Natural Gas Corporation }. 
completed a new $3-million natural-gaso 
line plant at Oil City, La. Capacity of the 
plant is 20 Mmef. a day 


Texas Asphalt & Refining Com- 
pany has gone on stream with a new 
()00-barrel-a-day refinery at Pasadena, 
Texas. Built at a cost of some $4 million, 
the plant later will be expanded to an ul 


timate capacity of 5000 barrels a d 


la 


Firestone Tire & Rubber Company 
production at its Akron 
plant with new facilities which will in 
crease synthetic-rubber output there to 40, 


has gone nto 


QUO tons a year from its previous rate of 
10 O00 tons 


Meanwhile at Lake 


any 18 
I 


Charles, the com 
planning a 27-percent boost in 
synthetic-rubber production with compl 
tion of another expansion in December 
The expansion at Lake Charles will add 
410.000 tons a year of capacity to that 


REFI e | 





Ye CONSOLIDATED CHEM 


For over thirty-six years, Consolidated 
Chemical has been a leader in sulfuric acid 
manufacture. The consequent wealth of 
accumulated know-how has led, in recent 
years, to the development of a unique re- 
generation process for refinery sludge and 
other sludge . . . a process that does away 
with the costly and perilous disposal 
methods of the past. 


New, white, 99% acid can now be made 
from sulfuric acid sludge containing a low 
concentration of free acid. 


Consolidated Chemical, now a Division of 
Stauffer Chemical Company, offers this 
regeneration service on a contract basis to 
oil refineries and other industries, in a wide 
geographical area. 


Stauffer yy 
il 


CONSOLIDATED CHEMICAL INDUSTRIES 


DIVISION OF STAUFFER CHEMICAL 


640 Esperson Building, Houston 2, Texas ~ 


COMPANY 


380 Madison Avenue, New York 17,6. ¥ 
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AEROFIN 
Smooth-Fin Coils offer you 


Greater Heat Transfer 
per sq. ft. of face area 


Lower Airway Resistance 
—less power per c.f.m. 


Acrofin smooth fins can be spaced as closely as 14 per inch with 
low air friction. Consequently, the heat-exchange capacity per 
square foot of face area is extremely high, and the use of high air 
velocities entirely practical. Tapered fin construction provides 
ample tube-contact surface so that the entire fin becomes effective 
transfer surface. Standardized encased units arranged for simple, 


qui k, economical installation. 


mAenor™ 
My FEROFIN CoRPORATION 








101 Greenway Ave., Syracuse 3, N. Y. 


Aerofin is sold only by manufacturers of fan system apparatus 


Write for Bulletin $-55 List on request 
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plant, giving it a rated capacity of 190,- 
000 tons. When purchased from the gov 
ernment a little more than a year ago, its 
capacity was 99,600 tons 

The Lake Charles plant is now produc 
ing rubber at a rate in excess of this 150, 
O00-ton-a-year design capacity 

Reflecting its latest expansion at Lake 
Charles, Firestone will have a combined 
capacity of 250,000 tons by the end of 
1956. The syntheti plants at Akron and 
Lake Charles has a combined capacity of 
129,600 tons when they were acquired 
from the government in April 1955 

In addition to its expansion of synthetic 
capacity, Firestone has plans for a petro- 
chemical center at Orange, to include a 
plant for making 40,000 tons a year of 
butadiene 


A Refinery Being Formed— 


Scheduled to begin operations late this year, 
this is the 130,000-barrel-a-day refinery Tide- 
water Oil Company is building near Wilming 
ton, Delaware, The tall vessels in the back- 
ground are part of the refinery’s Orthoflow fluid 
catalytic cracker. It is the furtherest advanced 
of the plant's major processing units and the 
world’s largest with a daily capacity of 102,000 
barrels 


Government of India will have a two 
thirds share in the projected refinery to 
process Assam’s new-found oil resources 
Also sharing in the venture will be Assam 
Oil Company, Ltd 

The location of the refinery is still unde 
cided. Members of Parliament from Assam 
are pressing for the refinery to be built in 
that area. And the Bihar Chamber of Com 
merce is seeking the plant for Barauni in 
northern Bihar 

Government spokesmen have pointed out 
that economic factors will have to deter 
mine the location of the plant. It is the view 
of Assam Oil Company that the refinery 
should be at Calcutta, near the areas of 
consumption 

At present, Assam QOil’s refinery at Dig 
boi is operating below capacity, because 


of a lack of local demand for finished 


Se pte mber, 1956 


HERE'S YOUR 


ESCO GUIDE ro 


COST REDUCTION 
in the use of stainless and alloy steels for the 


manufacturing and process industries 


CORROSION «+ HEAT «- IMPACT and ABRASION 
... Whatever the problem, processing, or manufacturing end 
products, this 100-page book will suggest new and better 
solutions which can mean immediate cost reductions, in- 
creased efficiency and often a superior process or product, 

Over 47 pages of specifications, alloy chemical composition 
and physical properties and handy reference tables and 
charts on corrosion, heat and abrasion resistant alloys. 

The only book of its kind. Here also is the latest informa- 
tion on static, shell molding and centrifugal casting of alloy 
and stainless steels for all industry. 
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products and a shortage of rail an 
line facilities to transport the refinery 
output to points of consumption 

The refinery at Digboi ha id 

wity of 5750 barrels. The company is 
it subsidiary of The Burmah Oil Com 
pany, Ltd 

Another refinery also is being considered 
for India. It would be at Bhavnager on the 
Gulf of Cambay. Plans for this refinery 
‘ xpected to cost about $430 million. were 
completed several months ago between the 
government of Saurashtra state ind the 
sponsors of the project, reported to be 
French 


The Texas Company is taking options 
on land for its proposed 30,000-barrel-a 


day refinery at Anacortes, Wash. The re 


finer is expected to cost $50 million 


A/S Norske Esso is making progress 


with its proposal to build a second refines 
in Norway. The Ministry of Industry was 
sent the company plans to othe; aven 
cies for further studs The company, an 
affiliate of Standard Oil Company New 
Jersey is asking permission to build a 
$50-million refinery in Norway, probably 
at Sk jenerkilen near Oslo It no operates Integrated Operation 

the counts only refinery, a 1800-barrel This view of the new 35,000-barrel-a-day American Oil Company refinery at Yorktown, Va., 
day plant at silo shows the integration in process design which allows a group of units to be considered as one 
while providing maximum flexibility. Designed and constructed by The M. W. Kellogg Company, 
the group includes atmospheric distillation, vacuum distillation, orthoflow fluid catalytic cracking, 
gas recovery and catalytic polymerization units. While these units are complete, they are linked 
together for economy, efficiency and flexibility. In addition, Kellogg is also responsible for the 


construction of most offsite facilities. This major group of process units is scheduled to go on 
certain other organic chemicals The ex stream in November 


Celanese Corporation of America 
will increase by 25 percent its facilities at 
hi hop, lexas, for the production of for 
maldehyde methanol icetaldehyde ind 








lhree 48° Hinge- Type Corruflex Expansion Joints 


ENGINEERING BACKS UP EVERY 
CORRUFLEX PACKLESS EXPANSION JOINT 





Regardless of size or degree of complexity 
of the joint involved, ADSCO applies its 
vast engineering experience to every pip- 
ing problem presented to it. The help 
ADSCO provides not only makes the cus- 
tomer’s piping react the way it should but 
also saves money in both installation and 
maintenance costs. Next time consult 
ines ‘ ADSCO, a leader in the development of 


maintenance-free packless expansion joints. 
Complex shainles eel ass of piping and joints absorbing four different motions 


@ Write for Bulletin 35-51. 


Basse Corruflex Joint with Tm AMERICAN [)ISTRICT STEAM DIVISION 


Equalizing Rings 
a Apsco INDUSTRIES. INC 
20 MILBURN ST. BUFFALO 12,N. Y. 
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pays dividends... 























. in greater production, higher quality, less 
maintenance cost and less down time due to failure. 
CB&I, a pioneer in the manufacture of welded 
steel plate structures for the petroleum industry, 
design, engineer, fabricate and erect such structures as 
Hortonspheres®, Hortonspheroids®, processing towers, 

and Conkey filters . .. modern refinery structures 
built to exacting specifications. When you plan 
welded steel plate structures for your refinery be sure 
to write our nearest office for information, 
estimates or quotations. 








FLUID CAT CRACKER 


CB&I built the reactor-regenerator and cata- 
lyst hoppers for the UOP fluid catalyst 
cracking unit shown above at the Rock Island 
Refinery Corp., Zionsville, Indiana, refinery. 


\ 
\ 


CONKEY SOLVENT DEWAXING FILTERS 


These filters are specifically designed for 
the clarification filtration of oil solvent 
mixes for the recovery of slack wox in 
refinery MEK solvent dewaxing plants. They 


> Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit * Houston 


ore also applicable to product wax recov- 
ery from recrystallization filtration of slack 
wax with concurrent removal of product 
wox and soft waxes from low cold test oils. 


1956—Perrro! 


Los Angeles © New York © Philadelphia © Pittsburgh © Soll Loke City 
Son Francisco © Seattle © Tulse © Washington 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA 
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YOU PLAN RIGHT... when you PLAN TO USE | 220» secs w be snp 


1957. The plant’s new facilities will make 
} it the world’s largest producer of formal 


’ yY dehyde 
a Canadian Oil Refineries, Ltd., has 
awarded the contract for engineering and 
construction of two new process units for 
its rehner at Sarnia, Ont The init i 


1400-barrel-a-day Platformer and a 3600 
barrel-a-da Udex unit, will be installed 
by The Fluor ¢ orporation of Canada, Ltd 
Construction on the $3-million project will 
be started this fall, with completion sched 
) ! 


19 





uled for early summer, 1957. In addition 


| / to providing high-octane gasoline, the 
STEEL | . units will turn out benzene, toluene and 


lene 


FITTINGS he 3 _A\Y ‘ American Cyanamid Company wil! 
Ff n 


beein breakir round December for 
construction of a Flo | 
ynthet fiber 


it the 


Syrian Government \ 
innounce i aecisior on 
bidder for 


refiner 


The 


A Complete line of STAINLESS STEEL sy 


early 
dail ( 


i day, an i unent 


million for the project 
FLANGES Fi t Y iN Among the countrie ibmittir nad 
were the { 5 the United Kinedon 


France, the Sovie 110 Czechoslovakia 
and Rumania 


According to reports, Russia was ready 
to build a refinery any place the govern 


ment wanted it. Financial arrangement 








were not known, but it was understood 
that the Russian price would be very low 
FLANGED Another low price was supposed to have 
been made by Czechoslovakia’s Techno 
Export This concern was believed to have 
WcLDING submitted a bid 0-percent less than the 
Forged to ASA and MSS Standards British tender which was re ported at 
little more than $15 million 


Pwice, oil companies have been men 


ONE SOURCE for ALL your ee ee 


Iraq Petroleum Company, Ltd was 
j | 


Stainless Steel Fitting Requirements st a gles Age gps Mg aioe 


account out of revenue the gov 





ernment receives from the company § pipe 


line operation Instead in agreement was 
P : , reached, under which the oil company is 
Send for FREE Dimensional Slide Rule ) s oo pledged to furnish Syria about 600,000 tons 


of crude a year 





Another company Esso Standard Near 

Fast Inc., has offered to build a refinery 

- at its own expense. The proposal, to build 
THE lbealdly LINE a 10,000-barrel-a-day plant, has no con 
: nection with the projected government 
plant. But if the offer is accepted, the 


government is expected to abandon plans 


(N STAINLESS 


for its own refinery 
IMC ©) Humble Oil & Refining C 
~™. umbie efinin ompan 
: we ' 445 State Steet has awarded the contract : Sesion sn 
construction of the new catalytic cracking 
PRODUCTS, INC. North Haven, Conn. unit to be installed at its Baytown refinery 
Foster Wheeler received the contract 


The new unit, a fluid catalytic cracker 
of special design, will be of the stacked 
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HIGH OR LOW 
TEMPERATURES 


The BJ ASBESTOS GASKETS handle This one basic Byron Jackson Type U Mechanical Seal 
temperatures from minus 100°F to plus 


650°F solves three major pumping services with only the change 
) “* 


of two gaskets. You benefit because: (a) you can stand 
ardize on this basic BJ Type U Seal and thus greatly 
reduce your parts and inventory needs; (b) you can con 
CORROSIVE vert process pumps to changes of service with only the 
The BJ TEFLON GASKETS answer : change of two gaskets; and (c) you eliminate costly, 
wide range of corrosive fluids troublesome stuflingbox repacking and unnecessary pump 
downtime 
Only Byron Jackson...the leader in Mechanical Seals 
HIGH PRESSURE ...Offers this simplified interchangeability of service 
The BJ) RUBBER GASKETS handle through a change of gaskets 
pressures to 1000 PSI... and any gen- 


If your operations involve multiple pumps with varia- 
eral service needs. 


tions in service requirements, look into this basic BJ 
Type U Seal. If your pumping needs are more highly spe 
cialized in any one field, there’s a BJ Mechanical Seal 
engineered to solve almost every stuffingbox requirement. 


FREE MECHANICAL SEAL SELECTION Byro nm Jac kso nm Pu rr PSs 


PORTFOLIO — Send for this special MECHANICAL eG. 


Byron Jackson Mechanical Seal seas A Subsidiary of Borg-Warner Corp 


’ 
ee oe ae size, P.O. Box 2017A, Terminal Annex 
material, price an installation wv) vase 
: Pe Los Angeles 54, California 
information, Write today to: 
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Custom 
Engineered 


Spray Drying 


iwith PEABODY 
HEATERS 


1 Air Heaters have wide acceptance with various 
spray dryer ce rs and involving such products as petroleum 
cataly r cal liner deterqer 


its, and foods. A typical application 
at the : 


npany, Division of W. R. Grace & ¢ 
Baltimore ry!) 1, uses a Peabody Air Heater in conjunction with a 
Swe 1y drye roduct of the Swenson Evaporator Company, 
Division of Whiting Cor; ition, Harvey, Illinois. The heater fires 
natural gas fuel at a maximum firing rate of approximately 85,000,000 
BTU,hr. to spray dry silica gel catalyst for the petroleum refining industry 
Every Peabody Air Heater is job-engineered and custom-built to 
individual specifications. Years of experience and a wide variety of 
applications throughout the world, enable Peabody to offer 

assured performance for heat releases from | million to 300 million BTU/hr. 
and for furnace pressures from atmospheric to 10 or more atmospheres 
Write for Bulletin 600-A 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N. Y 
OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 
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Tidewater Oil Company ha 
granted ertificate of nece t | 
rapid amortization 

million 

pent on 

ot it 114,/ 

Avon, Calif 


The compan 


fluid catalytic cracker 
zation ut with a dail 


Due for comple 


Reformer in Operation 

The British American Oil Company, Ltd., 
has gone on stream with its new catalytic re 
former at Montreal East. The unit, completed 
earlier this year, has been undergoing extensive 
tests. Built for a daily capacity of 13,000 bar 
rels, it is the newest addition to the 45,000 
barrel.a-day Canadian refinery 


Sinclair Refining Company wil! 
tall a 1 ‘ rude-rece init t it 
000 -barrel lay Corpus Cl 
ar 

b 

stru 

th 


Compagnie de Raffinage Shell- 
Berre, a member of the Royal Dutch 
Shell Grou ned 


everal other 








| 















































Heads above the crowd, Anaconda Acrial Cable makes a fast 


How to handle high voltage with a low overhead 


Anaconda Aerial Cable goes over crowded areas... cable 
gives highly reliable service at low cost. 


costs much |e than buried system 
Neoprene pine ket resists weather and abrasion Spe 
cial Anaconda Pype AB butyl high-volta, 

-_ l ty rotectior nst | t t 
vive cs al wrote ol iValli oOs7oOnM eu 1 i) i ‘ 
stallation of ducts or buried cable costly and difficult | ” ’ 

rl me \ Rewaerye s F and fumes 

Se rs enn coer Sm For the full story, call the Man from 


crossarms Oj your nearest Anaconda distributor. | 
insulators are needed. Even if underground ol 


tions are not a tactor thi rugy i heopre 


re nsulatio 
Pipes and other underground structures often make - veuies 


Anaconda or 
See how easy it is to install—no ducts 


or information on 
striuu Aerial Cable write to Anaconda Wire & Cable Com 


rie | ch ted prettny y Broad Vil \ York } X\ \ 


Conductors—copper or 
aluminum 


Ozone-, moisture- and 
heat-resistant butyl insulation 


Neoprene weather-resistant 
jacket 


Messenger 
Binder Tape 


ASK THE MAN FROM ANACON DA 


FoR AERIAL CABLE 





Safe Ways to PROTECT 
Pressure Piping. 








ae 


W-S SCREW-END and 
SOCKET-WELDING 
FORGED STEEL FITTINGS 


Pipe joints are potential trouble spots in high pressure 

piping systems. Change in direction of flow causes tur- 

bulence, erosion and vibration. Watson-Stillman fittings 

are made to absorb this type of punishment. They're 

drop-forged for strength and toughness and safety- 

factor designed for the protection of your piping. 
Choose between a welded piping system and a 

screwed one to suit your needs. Then choose W-S 

Screw-End or Socket-Welding Fittings to join your 

pipe. They're available in sizes %” to 4” for piping up 

to 6000 Ib. W.O.G. class. For 

high temperature or corro- 

sive service you can get W-S 

Forged Stainless and Alloy 

Steel Fittings, too. Send today 

for our informative catalogs. 


W-S FITTINGS DIVISION \ 
HKP u.k. PORTER COMPANY, INC. 


seme veer Roselle, New Jersey 
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the Rhine River. Parti ipants in the com 
pany, besides Shell, include Caltex, Esso 
Standard, Mobil Ojl Francaise, Petroles 
B. P., Francaise des Petroles, Petrofina 
and some German companies. Cost of the 
refinery is expected to run about $70 
million 


Wyandotte Chemicals Corpora- 
tion will build an $8-million ethylene 
oxide plant at Baton Rouge. This will be 
the first time Shell Development Com- 
pany s ethylene-oxide process has been used 
in the [ S 

Construction of the 60-million-pound 
a-year plant will be started in January 
and W yandotte expects to have it on 
stream by the end of 1957. The Lummus 
Company is handling construction on the 
project 

Although this will be the first use of 
the process in the U. §S., it also is going 
to be used by a Shell affiliate Petro- 
Chemicals, Ltd at its Partington, Eng- 
land, plant. The British installation will be 
complete in mid-1958 


Continental Carbon Company ha: 
started up a 25-million-pound-a-year plant 
for the production of furnace-type carbon 


black at Eunice N 


Warren Petroleum Corporation 
is planning a petrochemical plant for the 
Houston irea Although no plans have 
been announced, estimates on the cost of 
the project have run as high as $5 million 
The company recently acquired i laree 
tract of industrial property near the Texas 
Butadiene & Chemical ( orporation plant 


Chemstrand, Ltd., will build a plant 
in northern Ireland for the manufacture 
of acrylic fiber. At Coleraine, the plant is 
scheduled to be in production by early 
1959. Engineering and design work has 
been started, and the first phase of con 
struction is expected to cost about $10 
million The company Is a wholly owned 
subsidiary ot ¢ hemstr ind ( orporation a 
Decatur, Ala., concern 


Standard Oil Company of Texas 
has awarded the contract for design, en- 
gineering and construction of a new cat 
alytic-cracking unit for its refinery at El 
Paso. The unit, a 27,000-barrel-a-day fluid 
cracker, will be installed by The Fluor 
Corporation, Ltd 

Construction will be started in Decem 
ber, with the new unit scheduled to go on 
stream in September 1957. The contract 
also includes installation of fractionation 
was-recovery caustic-treating compression 
and distillation facilities at El Paso 


Canadian Industries, Ltd., will com 
plete a 200-ton-a-day anhydrous-ammonia 
plant late this year at Millhaven, Ont 
Built to use a process licensed by Texaco 
Development Corporation, the new plant 
will cost about $8 million. An engineering 
and construction contract is held by Gird- 
ler Corporation of Canada, Ltd 


Esso Standard Oil Company has two 
major additions under construction for its 
refinery at Linden, N. J 

Due for completion in mid-1957 is a 
20,000-barrel-a-day Powerformer. The af 
filiated Esso Research and Engineering 
Company, which is licensing the unit, also 
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Use the moly key 
... fo better catalysts 


* Selective . Highly 


active 
* Resistant 


to poisoning * Economical 


Moly catalysts are versatile 


Because of its versatility, molybdenum is one of the most widely 
used catalytic elements. As a transition element, it has 

the incomplete inner shell of electrons needed for catalytic activity. 
Ease of transition from one to another of its six valence states 

allows it to function readily as an electron acceptor or donor. It forms 
a variety of compounds in all valence states, most of them 

resistant to common catalytic poisons. Commercially, 

molybdenum catalysts are used in seven types of reactions: 
oxidation, hydrogenation, dehydrogenation, isomerization, 
cyclization, chlorination and condensation. Promising results 

have been obtained in dehydration, polymerization and alkylation. 
For complete data write Department 25, Climax Molybdenum 
Company, 500 Fifth Ave., New York 36, N. Y. for our bulletin, 
“Molybdenum Catalysts for Industrial Applications.” 





CLIMAX MOLYBDENUM 


Courtesy of Hoffritz jor Cutlery, 331 Madison Avenue, New York 
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cheduled for comple 
It being built for 
5500 barrels. The Ralp! 
jany % Contractor for 
ing and construction worl 

And at Everett, Ma 
installing another Powerl« 
which also scheduled to 
in mid-1957. will have 
barrels a day. Esso Research 
neering i doing the engineer.ns on 
project too, and Badger Manufactur.n 
Compan is contractor for the construc 
tion project 


Clark Oil and Refining Company 
planning a major expansion of its re 
finery at Chicago, Scheduled for comple 
tion in 1958, the $5-million project will 
increase Capacity of the /1 OO0-barrel-a 
day refinery to 30,000 barrels a da 

It will include the nstallation of i" 
cuum, crude-heating, was-recovery, al 
lation ind catalytic-crackinge facilitie 
ersal Onl Products ¢ ymipany will ly 
eral of the processes to be used 


Montana Sulfur Plant in Operation— 


The Texas Company is plann nye an Montana Sulphur & Chemical Company has put on stream a new sulfur-manufacturing plant 
expansion which will include a 86,000 at Billings, Mont. Built for a daily capacity of 40 long tons, the plant will produce high-grade 
barrel-a-day crude-distillation unit for it sulfur from hydrogen-sulphide gases obtained from the Billings refineries of The Carter Oil Com 
refinery at Port Arthur. The refinery now pany and Continental Oil Company. It was designed and engineered by Badger Manufacturing 
has a daily capacity of 210,000 barrel Company and cost almost $500,000. In addition to the new sulfur plant, the chemical company 
Due to begin late this year, the project has erected a hydrogen-sulphide-recovery plant. It was engineered by Proctor Engineering Company 
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Posey’s experience in producing welded 
steel plate structures dates back to 1910...so 


bio ACTI 0) N ATI N G Posey has the experience as well as the 
facilities to design and fabricate almost any 

type of structure required by your industry. 

TOW FR S Trust Posey to build to your most rigid 
specifications. Your request for information 

or estimates will receive immediate attention. 


“Uh a 4: Ws 


ILLUSTRATED 
8 Diameter VAM all: la 


oe 


rc 


XS 


‘a’ Skirt and Trays 
Shell and Head 





ween POSEY IRON WORKS, INC. 


TACKS e DIGESTERS Steel Plate Division Lancaster, Penna. 
DREDGE PIPE AND ACCESSORIES New York Office: Graybar Building 


For more data on advertised products, use Readers’ Service Cards, last page PeETROLE! 





DE LAVAL 


CENTRIFUGAL 
BLOWER 


This De Laval centrifugal blower. selected by 


the Fluor Corporation, is on stream at the 


Standard Oil Company of California's new cat 


cracker in El Segundo. For control air service 


this blower delivers 9,500 cfm: inlet pressure 
is 15.4 psig and discharge pressure 19.4 psig 
The blower is driven by a De Laval 220 brake 


horsepower M<( P Purbine ot 


pe rating al OOD psig 


controls air in cat cracker 
at Standard Oil of California 


with atemperature of GOOF: itha 
shalt packing for high back pre 

In addition to single 
makes a complete line of 


refinery service 


staye designs 


De Laval 


equipment for all 


including multi fave com 


pressors driven by De Laval multi slave tur 


bines for condensing non-conden ny and 


automatic extraction appli itions Send for neu 


Bulletin 0504 


Centrifugal Blowers 


Dt LAVAL STEAM 


TURBINE COMPANY 
811 Nottingham W ay, Trenton 2, New Jersey 





Lawrence 24” Horizontal Cir- 
culating Pump of Nickel Alloy 
Construction 


Cross Section of Lawrence Horizontal Propeller Pump 


PROPELLER PUMPS 


FOR THE 


CHEMICAL and PROCESS 
INDUSTRIES 


Lawrence Propeller or Axial Flow Pumps are widely used 
to circulate large volumes of liquid or slurry against low heads 
as in evaporators, crystallizers, etc. This type of pump is 
particularly well adapted for circulating service because of 
its simplicity, high efficiency, and low first cost. The flow can 
be arranged in either direction and the casing turned to any 
position desired to serve as an elbow. The capacity can be 
closely regulated by varying the speed—very important in 
crystallization processes where a uniform velocity must be 
maintained. 

Lawrence Propeller Pumps are made of the 
metals and alloys best suited for their ability 
to resist the corrosive and abrasive action of 
the liquid pumped. 


Write for Bulletin 203-6 

for summary of acid and 

chemical pump data, i ee © 
. 


371 MARKET STREET, LAWRENCE, MASS, 
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also will give the refinery a new catalyti 

cracking unit with a capacity of 60,000 
barrels a day and increase the refinery’s 
ilkvlation capacity by 2000 barrels a day 

Construction is expected to take about a 
year to complete 


Magnolia Petroleum Company has 
a gasoline plant under construction in 
Kansas which will process 30 Mmef. of 
natural gas a day for use inside the state 
so it will not be subject to Federal Power 

Commission controls 
At Attica, near Wichita, the plant will 
extract 21,000 gallons of natural gasoline 
and 26,000 gallons of propane ind butane 
It will be owned by 9 producers 


with Magnolia serving as 


One-Piece Skyscraper 

A fractionating tower—more than 200-feet 
high—is raised above the Esso Standard Oil 
Company at Baton Rouge. Built by Delta Tank 
Manufacturing Company, the column is believed 
to be the largest ever built. It weighs 410,000 
pounds, has an 11-foot, 8-inch diameter, was 
fabricated from inch-thick steel plate and 
dwarfed the four railroad flatcars on which it 
was shipped to the refinery 


El Paso Natural Gas Products 
Company has Southwestern Enginee 
ng Compar handling engineering and 
construction on ts 9OOO-barrel-a-da re 
finery now under construction at Gallup, 
N.M 
The new refinery lue for completion 
n the fall of 1957, is expected t 
llion. Equipment will include crude 
distillation facilities, 
catalytic re 
t 


Compania Petrolera Shell de 
Cuba, Ss. A., s reaching the final stages 


stru on its ie) l-a-day 





Alkylation Reactor Total Effluent 


—" 


—~ 
PORQCEL 


Percolation 


Towers 


(oter- Vis fetta 


Treated Charge To Fractionation 


oo. 
PORQCEL adsorbent helps increase capacity, 


reduce maintenance costs of Alkylation unit 


Employed in the new effluent treating technique provides sound protection against maintenance 
developed jointly by DX-Sunray Oil Co., and troubles, and permits pushing the unit to 
M. W. Kellogg Co., Porocel—M & C’s versatile higher capacity 

sorptive bauxite plays an important role in 


So : : ; ait Long Life In addition to showing high cycle life, 
DX-Sunray’s Alkylation Unit at West Tulsa _ fig sehen ' 


Porocel charge in the West Tulsa unit has been in 
Straightforward Method—'Total H.SO, reactor use for an extended period of time, and cumulative 
effluent is handled in a simple 2-tower percolation life is in exes of 150 barrels of throughput 
system — one tower on stream while Porocel in the per pound 


other undergoes unique in-place regeneration Other credits include: improved tetraethyl lead 


_ susceptibility; reduced H.SO,; consumption; elimi 
Trouble-Free Operation Increased Capacity | 
; ——o nation of corrosion inhibitors in the recovery section 
Porocel preferentially removes more than 99%, of 

acid and esters as compared with about 65% There's always a new place for versatile, low-cost 
removal obtained in conventional caustic and M & C sorptive minerals to improve the quality 
water wash systems. This virtually eliminates cor and cut the processing costs of petroleum prod 


rosion and fouling in fractionating equipment, ucts. The coupon will put us to work for you 


MINERALS & CHEMICALS ORPORATION OF AMERICA 
14 Essex Turnpike er J 


ATTAPULGUS POROCEL PRODUCTS /rom 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


14 ESSEX TURNPIKE MENLO PARE N 5. 
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’ Ott HEATER DIVISION 
‘ 385 Madison Avenue, New York 17, N. Y. 


Lummus Standard Oil Heaters are 
made in two basic types. The up-take 
heater, illustrated at the left, conducts 
the products of combustion upward from 
the entire heating chamber at low and 
uniform levels of velocity. 








The down-take heater, illustrated at 
the left, is suitable for service where 
products of combustion would contain 
corrosive elements or solid matter. It 
draws hot gases downward from the 
combustion chamber through the dif- 
fusion baffles. Both types of Lummus 
Standard Heaters are adaptable for 
multi-coil or multi-stage heating. 








The Economy Heater, illustrated at 
the left, finds wide application in smaller 
refineries where the investment neces- 
sary for extensive maintenance plat- 
forms and roofing is not justified. The 
flexibility and variety of capacities avail- 
able with multi-coil and multi-stage set- 
tings can be obtained with Lummus-Built 
Heaters in the same manner as with the 
larger Standard units. 














eT 
[ 


Lummus Standard Oil Heaters and Lummus-Built Heaters are the answer to the vital 
problem of supplying process heat in any required amount for petroleum refineries, 
chemical and petro-chemical plants. Single Lummus Heaters are operating at continuous 
heat absorptions ranging from 100,000 to 300,000,000 BTU per hour. Lummus has 
designed and installed heaters for use with every major process. 





BRANCH OFFICES Houston: 2707 Weslayan Rd., Houston 6, Texas* England: The Lummus Co., Ltd., 80 Regent St., 


London W1, Englands France: Societe Francaise des Techniques Lummus, 39 Rue Cambon, Paris ler, France 


1) For more data on advertised products, use Readers’ Service Cards, last page 





—— LUMMUS 


OtlL HEATER DIVISION 
385 Madison Avenue, New York 17, N. Y. 


The patented gas diffusion baffle arrangement 
shown at the left is characteristic of Lummus furnaces. 
This arrangement creates a draft resistance or damp- 
ering effect which assures uniform evacuation of the 
products of combustion over the entire ceiling area of 
the combustion chamber. 

Benefits obtained by the use of the slotted refrac- 
tory baffle tile include high velocity gas flow over the 
shielded upper row of roof tubes—with consequent 
high convection heat pick-up—and re-radiated heat 
from the under side of the tile to the upper side of the 
bottom row of roof tubes. 


Lummus- Built Heaters incorporate 
the same material, mechanical and oper- 
ating advantages of the Lummus Stand- 
ard Oil Heaters but are built along the 
more simplified and economical lines pos- 
sible with their smaller size. The Lummus 
Vertical Tube Heater, illustrated at the 
left, for milder heat requirements, is 
especially designed for limited space 
installation. 





The portable heater, left, was built 
for Magnolia in record time—a mere six 
weeks downtime compared with the 
usual five months. It is the height of 
flexibility and is a smooth-running 
100,000,000 BTU per hour heater han- 
dling 36,000 B/D of charge stocks—an 
increase of several thousand barrels over 
the heater it replaced. 


The heaters described above are, of course, Lummus designed. Lummus also has built 
and will build for you, if requested, counter-parts of all popular types of furnaces used in 
the petroleum, chemical and petro-chemical industries. Lummus can also build to your 
specifications any type of specialty heater that a particular production problem calls 
for. Lummus’ 50 years of experience in constructing petroleum and chemical! plants lies 
behind the work of the Oil Heater Division, providing the knowledge necessary to do any 
job requested by a customer—and to do it right. 





BRANCH OFFICES Chicago: 600 South Michigan Ave., Chicago 5, Illinois * Venezuela: Compania Anonima Venezolana 
Lummus, Edificio “Las Grandillas”, Esquina Las Gradillas, Caracas, Venezuela « Canada: 455 Craig St. West, Montreal 


September, 1956—VPETROLI For more data on advertised products, use Readers’ Service Cards, last page 11 





As Management Sees It... 





Streamline Your Office Work 


Here is a clerical work simplification program that will eliminate waste of 


time, materials, equipment, space and human energy. 


William E. Sexton 
Continental Oil Company 


rioustor 


CONTINENTAL 
PANY’S 


program 


OIL COM 


clerical work simplification 


is designed to train ¢ 


on 
troller’s ce partir nt employes In prac- 
tical work simplification so they may 
analyze their own duties and develop 


Hnprovermne nt 


Thi 


work was 


need for treamlining office 


brought about by 


® Considerable 


growth in clerical 


@Chanve from “manavement by 


hunch’ to scientific management 


seel 


@ [desire 
sible 


to the best way pos 


@ Greater responsibilities to man 


avement to provide more and 


better information at reduced 


Costs 
Thi 


first step was to prepare man 


and to 


bi it fly 


with departmental management: peo 


uals card chart visuals 


cover the complete program 


ple Following this presentation, assist 
held 


for all employes in the department at 


ant controllers group meetings 


which the philosophy of work simplif 


cation was explained It was pointed 


out there would be two training pro 


grams, one for first line SUPETVISOPS or 


unit heads and another for other ce 


partir nt personne | 
The 
of 18 


work 


unit head conferences consist 


laboratory 


Phese 


limuted in size 


hours of class and 


over a six-week period 
conterences usually 


ht 


SCSSLIOTIS 


are 


to ew conferees, During analysis 


there is a further subdivision 
Into groups ol four conterees 
Abbreviated 
Controller's department employes con 
ol lab 
oratory work with approximately seven 


They 


( onterees, 


conferences for other 


sist seven hours of class and 


hours of assignment work 


16 


are 


usually limited to and 


402 


during analysis SeSSIONS into group 


ol four conterees 


Phe 


divided 


head 


seven 


The conferences. 


conterences 


uinit 
are into 


sessions 


The Work Dis- 


Its Construction 


1. Introduction 
tribution Chart, 
and Use In this session the philoso- 


the 


vram are explained, Also the mechan 


yy, reasons, and need fo, VO 
| 


ics Of preparing the work distribution 


chart '4, hours 


are explained } 


2. Analysis of the Work Distribu- 
In 


ideas or principles 


tion Chart. this session the basic 


involved in analyz- 


ing such charts are explained, after 


which conferees are divided into 


groups of four to analyze cach con- 


feree’s sample chart (3Y hours 


3. The Process Chart, Its Construc- 
tion and The of 


chart ( xplained 


Use mechanics 


preparing the are 


and conteres viven sample problems 
qn whi h to pre pare a Process chart 
Flow charts and their dis 
sed 
involved in analyzing process charts 
At the 
of the 


hour 


usages are 


cus briefly along with principles 


end of the session, the usage 


) 


work count is explained (2 


4. Analysis of the Process Chart 


hour 


5. Selling the Idea (| 


6. Verbal Presentation of the Idez 


iY, hours 


7. Reproduction Processes and 


Summary 
All 
hours 
he 


seven 


1'4% hours 


sessions are held during office 
abbreviated 


ol 


patt rned 


ol 
laboratory 
the 
Same as the unit wad conke rences €xX- 


conterences 


hours class and 


work are SOrnie what 


cept major emphasis is on the prep- 


| ) 


aration and analysis of process ¢ harts 
Phese 


three 


conterences are divided into 


sessions 


1. Introduction and Process Chart- 
ing. ‘This 
£ 


philosophy of work simplification, ex 


includes such subjects as 


planation of the systematic approach, 
selecting the job to be improved, how 
to prepare a process chart preparing 
a sample problem in process charting 
how flow chart, and 


to pre pare a 


usage of the work count (3 hours 


2.Group Analysis of Conferees’ 
Process Charts. In this 


discussion of principles for analyzing 


the 


session 


job details with resultant 


de Ve lop 


ment of improvements and group 


participation in analyzing conferees’ 


process charts is included (3 hours 


3. Selling the Idea and Summary. 


This covers an outline for installing 


improvements, principles for selling 


the ot 


idea by one of the conferees and man 


idea, verbal presentation an 
agement view ol work simplification 


| hour 


There are 


the 


Bases of conferences. 


several bases used in presenting 


subject at the conferences 


@ First. an 


attempt is made to 
make the sessions informal and invite 


About 


is devoted 


full participation 90 percent 


of the time to discussions 


Comments and criticism are invited 


in order to improve subsequent ses 


sions 
a Se ( ond 
that 


the 


conterences 


stress is laid on 


fact 


these are training 
which furnish the tools for simplify 
that of 
able 


his own work much bette 


ing work and through 


these 


use 


tools each 


participant 1s 
to Improve 


than someone who is not familiar 


with it Participants are taught to 


gather, organize and interpret facts 


rROLEUM REF? 





\ 
‘SEE-SAW THE PEP OUT OF YOUR MOTOR FUEL? 


BLENDING WARREN NATURAL GASOLINE WITH YOUR 
PRESENT HIGH QUALITY MOTOR FUEL WILL GIVE IT... 


SO NECESSARY FOR SUPERIOR PERFORMANCE 


1+ It Ca Sean 
WW ANS EE IN 


PETROLEUM CORPORATION 


TULSA, OKLAHOMA « Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 





gauge glasses can 
cost less than only 1 


Ihe money you spend to have a spare and 
a spare spare may save big money in pre 
vented down time 


It works like this: 
Order 2 spares for every gauge glass in 
your plant. Use | for routine replacement 
Keep | for 


spare 


This extra 
costs nothing extra 
one eventually, any 
how. By stocking ahead, you protect your 
self 


emergency 
buy now 
you'll 


use 
you 
because buy 
Free insurance, really 

Remember: “ONE FOR THE GAUGI 
AND TWO FOR THE SHELF.” And 
always specify hard-to-break CORNING”, 
Pyrex” and Macnetu 
the economical way 


gauge glasses. It's 


CORNING INDUSTRIAL GLASSWARE 
FOR EVERY JOB 


Application Recommended Product 


Normal Conditions 
(Up to 100 ps.i,) 


CORNING brand standard 
gouge glasses 


Higher temperatures PYREX brand high-pressure 


gouge glosses 


Higher pressures PYREX brand heavy-wall 


gouge glosses 


Extra visibility PYREX brand red-line 


gauge glosses 


y duty ser MACBETH brand flat 


youge glosses 
Viewing inside PYREX brand sight glasses 
furnaces, reactors 


pressure vessels, etc 


Lubric 


inspection 


PYREX brond lubricator 
glosses 


ation 


PYREX brand oil cup 
glosses 


Visible discharge 
devices 


f 


CORNING GLASS WORKS 
Corning, New York 


CG seman mesh tbtach ia Glas 


For more data on advertised products 
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and submit suggestions for imnprove- 


ment 


® Third, this definition for work 
simplification is used 
“The organized application of com- 
mon sense systematically applied to 
eliminate waste of time, materials 
equipment, space, and human 


” 


energy from our daily tasks 


® Fourth. considerable time is de- 
voted to the ideas behind work sim- 
plification. These are worker partici 
the the 
systemati the 


pation, one best way, and 


approach, In using 
systematic approach, these steps art 
suggested: 

A. Select the job to be improved 

B. Record the job details 

C. Analyze the job details 

1). Develop the improvements 


E.. Install the new improvements 


@ Fifth. the value of the use of the 
work simplification tools in the future 
Partici- 


day-to-day jobs is covered 


pants are convinced of the value of a 
lasting program in enabling them to 


work smarter, not harde1 

@ Sixth 
work simplification is not 
that it 1s 


the point 1S stressed that 
a speedup 
program and aimed pri- 
waste of 


effort 


marily at eliminating waste 


human energy and human 


and that waste can be eliminated by 


analyzing work and use of common 


sense, imagination and creative think 
ing 
Here are the tools used 


Phe 


work distribution chart, 


Work distribution chart. 
first tool, a 
is a simple spread sheet showing the 
activities or those major jobs of an 
organizational unit and the employe’s 
contribution to each of these activities 
in time. Purpose of the work distribu- 
tion chart is to give the supervisor a 
bird’s-eve view of the work 


voing on 


in his organizational unit, The chart 


is prepared by combining informa 
tion from two sources. The first source 
list 
functions of the organizational 


Lhe the 


record of the individual employe 


is the activity which shows the 
major 
second tire 


unit source 18 


Process chart. Second tool is the 
process chart 


of the 


a graphi prese ntation 
all 


storave 


sequence ol operations, 


transportation and inspec- 


tions occurring during a process or 


use Readers’ Service Cards, last page 


) > 
PeTROLEUM Ri 


procedure, On this chart is recorded 


all 


and necessary 


information considered desirable 


for analysis. It is con- 
tinuously emphasized in the program 
that employe s are to deal with facts 


and not opinions. 


Flow chart. Third tool is the flow 
chart, which shows in a combinational 
descriptive and graphical manner the 
flow of work or form between organi- 
between individuals 
The 
flow chart is just another means for 
facts. It is left to 
dividual employe to decide whether a 


zational units o1 


in the same organizational unit 
recording the in- 
process ¢ hart or a flow chart, or both, 
can be used to advantage by him to 
record the facts 

the 


$y showing what is done 


Work count. Fourth tool is 
work count 
and who does it, the work distribution 
chart the 


through 


shows division of work 
a step-by-step picture ol a 


Phe 


sequence ol 


task o1 
chart 


activity flow 
the 


The work count completes the fact- 


process ol 
shows work 
gathering by showing how much vol 


ume of work is being done. and it 


assists in scheduling the work 


Followup procedure. As in most 


other programs of this type, a good 





Meet the Author 
WILLIAM E. SEXTON 


with Continental Oil Company 
He is 
Southeastern 


has been 

for 
0 years a graduate 
of 
Teachers College in 
Durant, Okla., 
holds a B.S 


in commerce and 


more than 


and 


devree 


from 
& M 


Prior to 


marketing 
Oklahoma A 
College 
bs n joining Continental 
in 1924, he did ac 

P:) .< counting and audit- 
Southwest 


Now 


CX- 


ing lor 


Bell 


director of 


ern Telephone Company 


office methods, his 


with ¢ has included 


the 


perience oOnoco 


positions in I reasury General 


Auditing and Controller depart- 


Presently he office 


He 
published 


ments IS Manave! 


and services is author of several 
disbursements 


offic c¢ 


articles on 


audits, forms control and ma- 


chines and equipme nt 
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PRODUCT PROTECTION 


as you've never known it... 


with the new GILBARCO AUTOMATIC SAMPLER 


Truly representative samples are 
the first requisite for precision 
quality control. Such samples are 
now attainable with this compact, 
completely automatic Sampler 
Electronically controlled and mag 
netically powered, it can take 
as many as 300 increments per 
minute for the greatest possible 


accuracy 


TAKE ADVANTAGE OF THESE IMPORTANT FEATURES 


No packing glands, no leakage 

No electric motor or mechanical switches 

Easy to install and service 

LOW initial cost... LOW maintenance cost 
Samples proportional to time or flow 

Explosion proof... no pressure relief valves needed 


Frequency range from 20 to 300 cycles per minute 


No hold-up time from pipe line to sample receiver, because 


a portion of the stream is bypassed through the sampler. Orbort & Carher Gilg. Cony 
West Springfield, Mass. 


Get full particulars on the New Automatic Sampler Corente, Cusute 
before you buy any other unit. 


Ix | For more data on adver 
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followup procedure is essential to se- 


cure maximum results 

Supervisors and unit heads are 
asked to review the work distribution 
charts for the selection of major pro}- 
ects for future study. Major projects 


are then scheduled for charting 


analysis, and completion at a specified 


time. Quarterly reports to depart- 


mental management are then made 
on the status of all projects. Workers 
that are scheduled to take the ab 
breviated course will then assist in 
completing these projects 

After major project are com 


pleted a review will be made to con 


OUTDOOR INSTALLATION ? 0.1 se oo 


ri: . =~, 3 | 


4 Costs of program. |) discussing 
worl simplification programs, one 
question genet ills Arise What is 
the cost of the program “$y 
Continental has one methods an 
alyst assigned to this training pro 
gram and related functions. Part of 
the time of another person is used 
occasionally. For instance, it is neces 
sary for two individuals to start and 
to lead the analysis sessions and to 
assist In the groups of four people 
Card chart manuals and other 
materials reproduced for this pro 
gram have been handled by company 
equipment The only out-of-pocket 
costs have been for the materials. In 
cluding the Wharton School short 
session and excluding the alar hig 
ures, out-of-pocket cost to date ha 
been less than $1500. There has been 
a small amount of paid overtime 
which was paid to conferees, result 
ing from their taking the course and 
at the same time getting out thei 


normal work load on schedule 


ZZ AY . Benefits of program. [n addi 
4 y rs tion to cost reduction through tine 
nls Fk, a — 


avings and decreased nonproductive 


. = j 
work, these benefits are being derived 
THE RIGHT ANSWER—MURRAY ©. 


1. It provides a basis for rearrange 
The turbo-gear unit shown above has been installed outdoors with ment of organizational units and pro 
virtually no weather protection for many years. The turbine exhausts vides the means by which the 
to a process line carrying 170 psig pressure. Yes—for rugged appli 
cations—the right answer—MURRAY. 


pread 
of individual tasks within the unit 


organization may be made 


MURRAY IRON WORKS COMPANY 0°" 


BURLINGTON, IOWA 3. It assists in obtaining greater un 


derstanding on the part of individuals 


Builders of Steam Power Equipment for Three Quarters of a Century in the department which leads to the 


For more data on advertised products, use Readers’ Service Cards, last page 








... they’ve been found with 


AEROCAT CATALYSTS 


A survey of 42 cat crackers showed that those using Aerocat 
were averaging 2% octanes higher than comparable units 
operating with natural catalyst! But extra octanes are only 
one of the benefits assured by Aerocat. High throughput, low 
stack loss and excellent stability contribute to the high 
overall efficiency. 


Equally important... behind AEROCAT’S efficiency stands 


OPEN-EYED RESEARCH... that keeps making 

innovations in catalyst design... keeps looking for 

new ways to solve catalyst problems. 

HARD-HEADED QUALITY CONTROL... that —EYANAMID —— 


insists on “specification plus” in every carload that 
leaves the plant. 











AMERICAN CYANAMID COMPANY 


FIELD-TRAINED TECHNICAL SERVICE... that 30 Rechetoner Mane, Now York 30, New Verk 


knows how to relate specialized knowledge of 











catalyst production to your cracking problems. In Canada: North American Cyonomid Limited, Toronto and Montreal 
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PIPING 
LAYOUT 
IS 
SIMPLER 
with 





-- THEY 
NEED 
sO 
LITTLE 
ROOM 


Gentile Flow Tubes are impact type head 
meters for use as differential producers. 


They are short and they need only minimum 
straight runs entering and following, and can 
be installed at practically any accessible 
point where flow conditions are reasonably 
steady. 


Flow Tubes are furnished with individual 
head capacity curves, and for unusual piping 
arrangements, calibration curves for simu- 
lated conditions can be furnished. 


Guaranteed 
e Accuracy 
e Minimum Head Loss 


"GEN TILLY e Reproducibility 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE UNION, N. J 


AUTOMATIC VALVES * CONTROL VALVES + SAFETY VALVES + FLOW 


1ON For moe data on advertised products, use Readers’ Service Cards, last page 


As Management Sees It... 





creation of a spirit ol departmental 


and company cooperation 


4. It provides the basis for bette: 
cooperation between the supervisors 
and others in the same organization 
unit ind in other units It assists 
In Opening the line s of Communication 
both war and sometimes solve prob 
lems that are common to several part 
of the organization 


5. It assists in securing more fin 


ished 


and we 1] cle Vc lope d ide a 


6. The proces chart obtained 
from studying the various problem 


have usage a procedurt manuals 


7. Data collected on the work di 
tribution chart and through the work 
count provide information by which 
the unit cost for particular functions 


can be determined 


8. The data collected can be used 
to advantage in preparation for cles 


tronics 


9. It gives valuable information to 
the Office Methods Division 


10. It vive all employe a better 
understanding of the functions and 
activities of the Office Methods Divi 
sion, With this knowledge employe 
know that they may secure assistance 
on particular problems when and 


where they need help 


Program plans. ‘Jo complete the 
conferences in the Controller's de part 
ment and to complet the followup 
pro edure will take more than a year 
\ Circumstance change and new 
equipment comes on the market 
problem are faced, Certainly it 
be necessary to review periodically 
project which have been tudied in 
detail in the past to find the one best 
way for doing the job at that tims 

In the future ome supplemental 
essions covering such subjects as mo 
tion analysis, office equipment, office 
layout and forms design may be con 
idered It may also be de rabli 
‘ive instructions in the u 
chart such as flow dia 
left and right-hand chart 
tipl activity chart 

Ihe analyst ma be 
to assist other departmen! 
tions in simplifying 
A senes of unit he 


on occasions 











RAVER 


...Plant builders 
for industry 
Chem. processing 
Nucleonics 

Oil refining V 
Petrochemistry 
Power 


Steel 





There’s order in this confusion 


Graver is building a pipe still heater for an 
oil refinery. It is by no means the first 
Graver pipe still heater, and Graver builds 
in like proportion such things as complete 
refineries, chemical plants and steel mills. 
Graver experience has been accumulated 


over 20 years, and as contractor or subcon- 
tractor on your big job, Graver will deliver 
with the right skills and the right equipment 

Other Graver services include setting 
machinery, mechanical and piping installa- 
tion, and plant maintenance. 


GRAVER CONSTRUCTION CO., INC. 


424 Madison Avenue, New York 17, New York 


Edge Moor, Delaware; Houston, Texas; Joliet and Chicago, Illinois 


a subsidiary of 


GRAVER TANK & MFG CO. [NC 


For more data on advertised products, use Readers’ Service Cards, last page 
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Why Suggestion Systems ? 


Is your company “against” suggestion systems? If it is, then management 
will benefit from these convincing arguments in their favor .. . 


William $. Wilcox 
Rutger 


Newton Square, Penn. 


Ur 7 ry College 


OlL, MANAGEMENT 1s 


split in it 


widely 


attitude toward suggestion 


systems ( OM pane S using these SYS 


have faith in then 


The 
opposed to adopting 
It is 


are les 


tem complete 


value non-user are violently 


Su h plans 


sivnificant to note that there 


than 25 oi] companies using 


suyvvestion system and they include 


the most progressive and consistently 
profitable firms in the industry. On 
National Associ 


tion Systems (Chicago 


the other hand, the 
ation of Suggs 
and Suge 
Anvcles 


dustrial member: 


Association (Los 


than 1000 in 


tion Plans 
report more 
Io say the oil indus 
try is poorly represented is putting it 
mildly 
Before « 


COMpane » ts 


xplaining why so few oil 


uvvgestion systems, it 
is only fair to point out that in many 
“non-user companies employe think 
inv on sugvestion Systems 1S ¢ omple tely 
opposite to that of management So 
recorded 


Mid 


initiated 


much that in two recently 


instances (including one mayor 


west COMpAany UnIOnS have 


general surveys of suggestion systems 


in industry as a foundation for “sell 


| his 


is an unusual paradox for oil manage 


inv’ the idea to management 


ment part ularly since it is generally 
ree ovenized as one ol the most employe 
consc1ous groups in industry 

While relying heavily on employe 


relations and benefit programs, oil 
management rarely applies the hard 
to its thinking 


Nor 


management realize the need to pro- 


lessons ol competition 


about the employe group does 


vide active rewards and positive in- 


centive to individual employes. Why 
does this situation exist? 


A large portion of the oil industry 


110 


seems to reject the probability that 
the ideas of its employes can increase 
efficiency or reduce costs through the 
facilities of a suggestion system. In 
the words of an unbiased petroleum 
researcher: “I’ve really done some leg 
work on this among companies with- 
that 


have such are ada- 


out suggestion systems I find 


those who don’t 
mantly opposed to the point of bel- 
ligerency, and no amount of selling 
would convince them otherwise.” 
One company after a faint hearted 
trial run abandoned its suggestion 
system with the public statement to 
employes that all probable improve- 
had made, Other 


panies, without recourse to a trial, 


ments been com- 
have reasoned out loud that petroleum 
manufacturing processes ‘on stream’ 
offered too few opportunities for rank- 
and-file ideas, and in their view other 
operations such as marketing, distri- 
bution and producing provided no 
lu rative source of usable ideas 
Another major firm closed its mind 
firmly against an employe suggestion 
system on the basis that the company 


was entitled to such ideas as the em- 
ployes had without having to pay for 
them though 


This point of view 


logical—is impractical because em- 
ployes in their own thinking at all 
levels of a company are competing 
with other That is the 


business system by which a company 


employes 


exists and its working out cannot be 
screened from employes. The goal of 
every employe is personal recognition 
and reward. 


Pay Increases? When, as in some 
management thought, recognition and 
reward is confined to a sometime pro- 
motion and pay increase, the fulfill- 
ment of either may be improbable, 
even impossible in a selected case. The 
most idea minded employe may not 
be the best material for promotion 
and a union negotiated pay scale or a 
maximum pay limit may not permit 
merit increases. 

In fact, it seems uneconomic to 
grant a merit increase for an idea, or 
even a series of ideas. A pay increase 
goes on for a working lifetime whereas 


SUGGESTION SYSTEMS offer three distinct ad- 


vantages over the “‘open door” approach: 


@ They certify that there is an official means for 
encouraging, handling and deciding on the 
use of employes’ ideas. 


They provide a guide for management in se- 
lecting and awarding those ideas that are 


practical and usable. 


Results of the use of these means and guides 
are recorded in terms of performance which 
can be audited and evaluated. 


PETROLEUM 


REFINER 





IMPROVED 
DESIGN 


bp. | 
. 7 7 7 
NEW Distributing System com. j 
pletely non-corrosive ... header and laterals of redwood stave con- N EW f an Deck and Stack Diagonal 
struction banded with stainless steel...nozzles of porcelain and decking, blocking and stress strips form 
stainless steel. All headers and laterals are provided with cleanout which distributes live loads — wind, vibration — uniformly to all brac- 
valves and plugs for flushing during tower operation. ing. New stack has stress strip around entire periphery 


a structural diaphragm 


ihe 
(on 


NEW Joint Connectors NEW "Offset Louvers... 


Unique round-headed socket nuts present a greater 
bearing surface to the wood than does bolt shank basin dimensions 

. allowable value per connector is increased. This 
together with the heavier gusset plate design, effec- 
tively multiplies each joint’s allowable load. 


Set three feet out from side, yet require no greater 
Air is drawn into tower with less 
pressure drop. Improvement in winter operation 
icing problem formerly associated with louvers ad- 
jacent to tower columns eliminated 


*Patent applied for. 


The new improved Fluor Model “FPA” Induced Draft Cooling service and performance from all components. For optimum 
Tower is an ideal balance between standardized construction cooling capacity per square foot of ground area... for a com 
and a tailor-made tower. It reflects Fluor Products’ concerted bination of the best in structural design and quality-proven 
effort—in the face of rising costs—to maintain and improve mechanical equipment at the most favorable price and for 
quality for lowest“first’’ cost. It retains the time-proven design new design features which ensure year-in, year-out, trouble- 
features of previous models of Fluor Induced Draft Counter- free service, look first at Fluor’s “FPA” Tower—your “best 
flow Towers .. . plus new design features that deliver maximum design buy” in cooling towers. Inquiries for details are invited, 


MANUFACTURERS AND FABRICA 
MUFFLERS, PREFABRICATE 


SALES OFFICES and REPRESENT- 
ATIVES in: Birmingham, Boston, 
Buffalo, Chicago, Denver, Detrott, 
Houston, Los Angeles, Minneapolis, 
New York, Philadelphia, Pittsburgh, 
San Francisco, Tulsa 


ASSOCIATES: Fluor Corporation ef 
Canada Lid., Toronto, Calgary; Head- 

ALI ) Wrighison Processes, Lid., London, 
England 






































































































CONSULTATION 


ECONOMIC ANALYSES & yy 
MODERNIZATION SURVEYS PROCESSING 


PROCESS DEVELOPMENT & DESIGN — 
Ramee sa Lc PETROCHEMICAL 
































DESIGN PLANTS 

o 
PROCUREMENT & EXPEDITING GREASE and 
CONSTRUCTION SUPERVISION COMPOUNDING 


START-UP ASSISTANCE PLANTS 





































































































The C. W. Nofsinger Company I 
offers the services of a staff 

; : | | vam 
with broad experience in re 
sponsible positions. It is thus : | 
equipped to carry out the most “ ; Aj. 
difficult projects that arise in ‘ = 

















this changing economy. 




















t 
Where integrated engineering 











and construction services are de- 











sired, single - responsibility con- 
tracts are available through THE 
NOFSINGER-LONG COMPANY, 
an organization backed by more 
than fifty years of combined ex- 
perience of The C. W. Nofsinger : 
Company and the Long Con- 
struction Company. 







































































MEET THE NOFSINGER ORGANIZATION 
“In Engineering, it's the PEOPLE that count” 




















¢c opies of the brochure describing 








our activities and facilities are avail 








able on request 




















THE C. W. NOFSINGER co. 


906 Grand Avenue @ Kansas City 6, Mo. ©@ Phone BAltimore 1-4146 














Pacific Coast Representative 


A. R. CHANDLER . 609 South Grand Avenue Los Angeles 17, California 
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As Management Sees It Help Wante \ proper aim of a 


estior Cin i to iid manage 
a suggestion award based on the im 
: ' I i U Ith Cre ri if l 
mediate value of the idea or idea 
, { { f p I a ie 6 | ol 
compensates trie employe and sett 
I } e me t« ( ncentve 
the account 
: ! f { ] ‘ ‘ t Th ! 
On the other hand, there is a tre 
Tie ( rie the oOulp 
mendou Ain to a company t] rou 
' I tl eratior 
the facilities of a suyvestion system in 
, j I} ( ire oal of a tem 
the dail re-allirmation to individual 
: , t< pre a dual 1 t er it} 
employe of the inportance and vi 
{ ‘ P As | 
baculitye rou) hich weas trom 
tality of personal initiative, of per ; . 
onal recognition and achievement iia RERCEEIVER NS, SRATE 
nd l sated anal on ‘ 
Dhese benef fulfill in a provable ind evaluated ina realter a 
Nid tive irve ol people to unprint rie i d in iT a manner as to 
then wersonaiitie on work thes ao ( r I mcentive to the sug 


f er iri | 0 U r pic ( [he 
i aires ind depen ible ncentive 
ed i mor iward t incels the 
oviigatior and at rie me time 1 
create thie ll to tr i I I the 
busine 5S Wa'\ to operate the busine SS 
venture of a suggestion tem 

There are two more point which 
have seriously influenced manage 


ment thought against the initiation 


of a suggestion systern: Who is eligi- 
ble for an award for what kind of an 
idea? 

He re again the Wa ] Cical and 
there need be no contusion or com 
plication Ihe awards of a sugges 
tion ystem hould be available to 


rank-and-file employe whatever thei 
job title and job responsibilitic Phis 
is the whole gra roots reservoir of 
brains that management needs to 
draw ideas from 

However, at succeeding levels of a 
compan there are those who have 
upervision Ove! other employ ol 
who have assigned re ponsib lita fo! 
the initiation of new and improved 
method From all of these techni 
Clan enyvineci and re searchet 
awards should be withhe ld lor 
adopted ideas which have a direct 
eflect on the processes of their a 
igned worl 

lo par awards to thes emplo ( 
for ideas resulting in the increased 
production or the improvement of 
their job pe rlormance would in effect 
he paying twice once by salary for 
the job and once by sugge tion award 
lor performance It has been amply 
demonstrated in the operation olf 
many Companies that this small mi 
nority of potential suggesters rarely 
use the suggestion system to convey 
their ideas to Inanagement In one 
group of 8000 such people, less than 
two hundred of them had used the 
formal system in a six yeat period 
of these about 60 percent were found 
to be eligible for an award. The de- 
termination of eligibility hardly exists 
in actual practice as a serious prob- 
lem because of the self-regulation ex 
ercised by these re spon ible peopl 

Is Morale Hurt? Finally, the pos 
ible rejection of more ugvestion 
than the number accepted presents 
to some managements what appears 
to be a morale destroying problem 


and therefore it is used as an argu 








ment against iInithating a suggestion 
system In practice the ratio ot ac 
ceptances may range up to a neal 
100 percent in any given location. It 


ce pt nds on the employs "y iniative and 





PETROLEUM REFINER—1 ol. 35, AN Y 





Here’s your ‘‘Task Force’’ 
for any type of fire 


Complete team of Rockwood portable etc.), or Class B (flammable liquids). That includes 

. a personnel protection, too, because safety for the men 

products combines speed, versatility who use them is an essential factor in all Rockwood 
and economy fire fighting products. 

Rockwood’s long, practical experience and constant re- 

Separately, each of these Rockwood products has its search bring you not only new efficiency but new economy 

own particular advantages for fighting various types of in fire-fighting methods and equipment. It will pay you 

fires. Together, they make a mobile, multi-purpose task to learn more about these and many other Rockwood 

force that delivers a whale of a lot of protection against products. Mail the coupon today for complete informa- 


any type of fire, whether it’s Class A (wood, paper, rags, tion on Rockwood’s specialized fire-fighting products, 


FOAM and‘ Wet" Eductor 
with the new FW Meter- 
ing-Check Valve. Intro- 
duces Rockwood FOAM 

“Wet inte 
lines, automa 
proportioning ‘ 
amount of FOAM an 
Wet to water 
usable wherever ¢ 
liquid is fed into an« 
on a fixed percent 
basis 


» hose 


* Type $G-60 Nozzle. A true 
all-purpose nozzle that 
fights fire 5 ways. It dis- 
charges high velocity 
WaterFOG, low velocity 
WaterFOG (with appli- 
cator), FogFOAM, solid 
stream of water or solid 
stream of FOAM. 




















Bayonet Piercing Leng Extension 

Applicetor, Has a Applicater 

hardened steel cut charges low 

FOG 

la pattern, 
rator ) ( ar thering fire 

* Rockwood Double Strength FOAM. Puts out Rockwood WET. One part WET mixed roug partitions, wit it causing tur 

fires in flammable liquids, and in ordinary with 99 parts water increases water's ‘ ! ‘ encetoflam 

combustibles, quicke’, at lower cost. Three penet xcellent 

parts FOAM and 97 | ter create a Gives quickest results against deep | protec 

tremendous heat-res t t Flows seated fires paves time, water, 

freely at 15°F. manpowe 


ration and extinguishing action 


another 














ROCKWOOD SPRINKLER COMPANY 
| Portable Fire Protection Division 
' 1604 Harlow Street < 
FF Extension Unit ' 
lischarye i 


we 
Worcester 5, Mass. Lv 


Please send me your illustrated booklet 
y 
on Rockwood fire-fighting products. 


possible 


» 
hown here have all been Teated and Liated by Underwr ] yrato ' Name 


Title 


ROCKWOOD SPRINKLER COMPANY‘ 


treet 





Engineers Water ... to Cut Fire Losses City 


J 





Zon tals 
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OUR EXPANSION 


MEANS SAVINGS 
FOR YOUR 
EXPANSION! 





There has been a notable expansion 
in all departments at Tellepsen Petro- 
Chem — as in the Engineering Division 
shown above. This expansion results 
in a more efficient, integrated opera- 





tion — with important savings for your 
refining or chemical plant expansion in 
all phases from process design through 


TELLEPSEN couedion 


Expansion has made us big enough to 


an Ee Be ed-¢ REE handle any job — anywhere. But we ‘ . 
COenRSTRUCTORS are still small enough for our manage- 
ment to give you personalized atten- 
A Division of Tellepsen Construction Company tion in every phase of your expansion. 
Contractors and Engineers : ° 
Your inquiry will receive prompt, con- 
P.O. Box 2536 * Houston, Texas fidential attention — without obligation, 
Teletype HO-101 of course. 


MEXICO: Tellepsen de Mexico, $. A. de C.V., Cinco de Mayo No. 32 — Mexico, D F 
VENEZUELA: Trans-Coribbean, $. A. Cable: “Trancarib’— Maracaibo, Ven 




















As Management Sees It... 





alertness, the intelligence of the pro- 
the the care 
taken to analyze the problem posed 
by the idea itself 


motion ot 


system and 


The records estab- 
lished by many major industrial com- 


throughout the 


panies country, in- 


cluding some of the oil industry 


ove! 
a number of years clearly proves that 
a morale factor of rejection does not 
affect 


adversely a well run system 


The 


One of the well run systems 


pay out in five years and earn 800 


percent over 20 years.” In substance 
employes’ 1aecas have and 


costs 


cut 
returned a profit 


The Payoff—-Notwithstanding, 
many industry 
so far failed to proht through 
the potential for increased efficiency 


that 


companies In the oil 
have 
and reduced costs exists in the 
brains of rank-and-file employes. ‘Thx 
industry has depended in great de 
gree upon the static incentives of job 


assurance and fringe benefits and the 


Phere 


that employes are r 


pose ideas for improvements 


is no prool 
sponding to these static incentives in 
any substantial manne: 

For the to itself 


all the potential benefits inherent in 


industry to ensure 


employe s’ ideas, an active and a mort 
impelling incentive 1 necessary the 
suggestion tem is a facility readily 
iVa lable to companies in the indus 


try. It can and should be opel ited as 


a busine ubject to auditing 


venture 


is to its cost and as to it return 


General Motors Corporation—re-  eyen less tangible satisfactions as a to a company, and hould be ex 


cently reported to the public that last 


way of influencing 


employes to pro pected © eturn a pre lit 


year it had received a record 192,030 
suggestions from its employes of 
which 24 16.995 


adopted. Inasmuch as they paid out 


percent 1.e were 


$2,467,513 in awards, the return to 
General Motors must have been sub 
stantial, The 75 percent rejection alsial 


ratio does not react against the con 
suggestion system 
they estab 


Ame! ical 


tinued use of then 


an electrode 
with 


> because year after year, 


lish new high records for 


industry 


Fleetweld 5 


Another company, a major unit in 





4 the oil industry, reports that in 1955, charact ristics 
1) percent of the individual sug 
gesters received awards averaging $29 
each—-19 percent received two or 
ew ai Ge ee FLEETWELD 5-P 
; - 
dividual sSuggesters were re pe aters 
from previous years—-and 25 percent E 1 | *,* 
o = ti 
were newcomers to the system as 60 2 al oo on 
A sugvestion system should never ft ti e ectro e 
SOTT arc action 
be considered as an employes benefit particularly suited for 
nor should it be charged off as a construction and maintenance of 
! ) ’ y 
labor burden. P, C. Salman, Comp storage tanks...pipe welding verti- 
troller of the Socony Mobil Oil Com cal up or vertical down 
pany, Inc., stated in a public address gives yeu 
last year: If the suggestion system et a . uniform, deep penetration 
is to compare favorably with other aS @ flat bead shape 
uses of corporate funds. it must re- e ual © easy slag control to eliminate surface 
flect an adequate return, after cover q on 
. @ steady arc action 
oO ] »NSses 4 ms ‘T. 
ing all expenses—it takes a consider penetration -itee oe 
able amount of money to establish Specif yy , weld 
a becificalions ane *voceduyr ‘cin cial ctor 
and maintain a suggestion system $B-1351 Write ss r 
until it can be said that ‘accumulated 
: . THE LIN L 
suggestion savings’ have provided the —_ N ELECTRIC COMPANY 
: level 41 17, 
working capital requirements of the veland 17, Ohio 
5 One Dependable Source for All Your Welding Needs 
system 
Aftey an analvsis of the Socony thi b em ee 
Mobil company’s suggestion system, use anything but THE LINCOLN ELECTRIC COMPANY 
“ Dept. 2204 
Salman concluded: “I look upon this FLEETWELD P 
o Cleveland 17, Ohie 
Suggestion system as an Operation S 0 4 Bull 5 ' 
Send me Bulletin $B-.135 
’ ) \ F 
whic h has paid out pre mptl and h aS for general [ ] Have representative call 
provided an adequate return on in- 
vestment—although I recognize that purpose Company 
° payout and return on investment fj ldi Address 
analysis are only tools used in aiding refinery weiding City State 
management’s judgment, it does seem is 
ame 
that most managements would be in- 
terested in an investment which can Position 
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Steelwork goes 
up faster, 
stronger with 


Sheffield 
High-Strength | — £8 | 
Bolts ~ ‘f- 





























* ~ 
, 
Says a leading architectural journal: High-strength bolts are replacing rivets... 
for stronger joints and faster erection... at savings up to 49°. ! More and more 
SH EFFIELD designers and builders are proving it with Sheffield High-Strength Bolts. 
What’s more, it’s the answer to a serious labor shortage ...the growing scarcity 
mre, of riveters. Two unskilled laborers can be trained in a few days to become an 
* ee . - ; 
expert bolting team. They can place 350 to 450 high-strength bolts per shift, 
High-Strength while a four-man riveting crew is averaging only 175 rivets. 
Structural Bolts Greater strength: Tests* show two high-strength bolts have the shear strength of 
three rivets of the same size. Permanence: Records show high-strength bolts, 
tightened to recommended tension, won’t loosen... even under severe vibrational 
loads. Lower costs: While a high-strength bolt costs more than a rivet, structures 
go up faster and at less total cost. 
A request to your nearest Sheffield office will get you all the facts about 
Sheffield High-Strength Bolts—-successor to the rivet 
Industrial Fasteners Institute 
ARMCO STEEL CORPORATION 
SHEFFIELD PLANTS: HOUSTON « KANSAS CITY « TULSA 
‘ ° 
—— oo = BOLTS and NUTS—Ali Types 
—_— SAN D> ex lie >, 
; AIRS { ey Ty Ty / 7 — 
Open Web STEEL JOISTS (YY wy | WSreongih | | l | 
Standard and Long Span [VAS fey Structural | / ’ | 
io NAILS ond RIVETS © F // ae oe 
Welded Wire Fabric Crescent REINFORCING BARS 
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AN EXCLUSIVE REPORT: 





Refining Inside the Iron Curtain 


Despite stepped-up refining activity, Russia and the European satellite 


nations are lagging far behind the U. S. 


RUSSIA IS 
effort to increase 
But, these 
a U.S 
for many “five-year plans” to come 

The fifth 


1951-55 


EXERTING 
its refining 
falling far short 


every 
capacity 
efforts are 
totals—and will continue to 
Soviet five-year plan 
demanded a 100 percent 


increase in Russian refinery capacit' 


At the end of this period there wer 
70 refineries in operation with a total 
crude charging capacity of 1,247,000 
a day. Of 


barrels a day 


barrels that total, 637,000 


were proc sed by 

cracking plants 
The sixth 
1956-60 


Soviet five-year plan 


demands acceleration of 


the tempo while the cost of con 


refineries must be 
Refinery ca 
increased nearly 900 
O00 barrels a day through the build- 
ing of new plants. Cracking capacity 


than 


Structing new oil 
reduced to a minimum 


pac ity is to be 


is to be increased by not less 
500.000 barrels a day 


The plans mentioned above are for 


Russia alone. Ambitious undertak 
ings are also in store for the satellites 
Latest in the Soviet’s fast-changing 


ministers, M. A. Yevse 


recently 


line of oil 
yenko announced the fol 
objectives for the 1956-60 


Russia 


lowing 


plan (including and satellite 
nations 

In the years of the new five-year 
plan it 18 necessary to provide for 
an increase of 60 million ton 1.150 


OOO bharrels a day in oil 


This is the 


putting into operation evel year two 


refining 


Capacit equiy ilent of 


new plants of 6-million-ton (115,000 


barrels a day) each 

If it be considered that construc 
tion of one plant take hive to six 
yeal then it becomes obvious that 
old methods of designing and con 


1956—V1 


Structing <¢ renine rie ire quite an 
| 


adequatt for achievine the goals set 
in the new five 


| he total 
Sov wt 


Veal plan.” 
refining capacity of the 
currenth 


and satellite nation 


is estimtaed at 1.5 million barrels a 
da the sixth five ear plan expects 
to increase that total to ? million 
barrels a day. of which about half 
would be cracking capacit Even by 


1960 Ru ia’s crude chars mer Capa 
itv will be le third the 8.4 


million barrels a day U.S 


s than on 


refinern 


totaled at the end of 1955. That i 

if the new plan reache its goal 
The Leaders Speak. [pn propa 

gandizine Russia’s stepped-up refin 


Sov et ey 
Mikhail A 


ery activity during 1955 


Minister at 
Evesejenko stated 
The 


raw materials with the aid of cata 


that time 


refining 


( pacity ol hear 


WwW ide Ih 


Due 


lytic cracking installations is 


used at all oil processing worl 


to improved technology and the use 


of better apparatu the eparation ol 


oil products and raw materials ha 
I 


been improved at many works and 


installation and the output ol re 


fined products has been increased 


Refinere uccesstul master the 


output of me product L hve 


enter 


prise ol the Grozn oil work have 


produced in ( spt rimental conmsivn 


ment of natural fat ubstitute for 


soap makin Lhe Kuibyvches oil 
proce iv vor} ha he Lill produc 
ing in excellent in ulating material 


for the cable industi 


Spr ikin ibout the 1956-60 five 
ear plan, Minister Eves 
Q)ne ol the most 


the oil industs is the 


enko said 
nport int task in 
iutomatism ol 
the OrkKiti ind ol rehner Sati 

lyin the national econom rowing 


requirement lor petroleum depend 


to a considerable extent on the fur 
ther raising of labor product! if at 
oil proce ing enterprise It i nece 

ary to improve the use of oil equip 


ment, to reduce the idle period of 


installations during current and capi 


tal overhaul.” 
Premier Bulganin declared in July 
1955 cracking 


butlt 


that ne catalyt1 


and reforming 
and the output of 
increased, [The 
be increased, too 
Russian leader also voiced 


about the oil 


plant must be 
livht product he 


quatit of fuel | to 


Cot 
plant madusts last 


ear Q)utput of bhhite prior uct in 


The U, S. has 3 times as many refineries with 5'/, times more crude charging capacity 
than Russia and the European satellite nations combined: 


Country 


ke 
iz 
I 


No. of Refineries “—-" 


Crude Charging Capacity 
Kurrels a Day 
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AV OIDS SHUTDOWN rice e515 tan deste 


64 percent increase in white product 





yield from crude during 1954, com- 


yared with a 57 percent increase in 
| 
195] 


Piping re-routed for Using U. S. Equipment. New 
plant expansion 4 ig = plants were mentioned during 1955 


in Bensina, Potapovo near Oktjabrsk 
and Dshershinsk (Oka Iwo refin- 
eries are operating in the Arctic area 
of the U.S.S.R. Built near the Taimy: 
Peninsula oil field (started in 1938 
the refineries use U, S. equipment 
Capacity is sufficient to fulfill the 
requirements of aviation bases in the 
Soviet Arcti area In the Baikal 
Lake distric t, one refinery exists near 
Utulik where crude from the Murino 
and Sneshnaja fields is processed for 


local consumption 





Mention was made of a refinery 


near Stalingrad during August, 1954 





The refinery exploded (according to 
West German statements), killing L 
B. Safrasijan, deputy oil minister 
and A. N. Vavulin, technical chief 
of the Ministry’s refinery construc 
tion department. Pravda also r 
ported — th sudden death of the 


deputy minister and the chief engi- 








neer” in its August 15, 1954 issue 
The Azerbaijan Oil Refineries As 
sociation announced the It fine ries’ 
pledges for 1956) last April Phe 
Gyurgyan Qil Administration has 
undertaken to produce 1000 barrels 
of light oil a day above the govern- 
ment plan and 190 barrels of oil a 
day, to lower production losses by 
Piping changes are made while oo en Saar 5k Comeenen. 30 
flow continues through temporary norms of fuel expenditure by 100 
by-pass around section sealed barrels a day, electricity by 1 million 


off by a pair of STOPPLES kwh and acid by 7266 tons 


They pledge labor productivity in- 


the norm), and to lower the specific 


creases of 1.5 percent, and to save 
FACTORY TRAINED FIELD ENGINEER RENT or W2SON-HILLCO TAPPING MACHINES 


eg A phy A yen 8 million rubles ($2 million) through 
OF WSON EQUIPMENT PURCHASE AS WELL AS W@SON STOPPLES the introduction of proposals ol ra- 

tionalizers and innovators to train or 

raise qualifications of 1200 employes 

Write For Literature : as I 

Planned for 1956 is the beginning of 
new oil additive production. Also 
planned is the introduction of the 
processing of heavy oil residues at the 


Vano Sturua refinery 


P.O. BOX 4038 TULSA 9, OKLA 


esoaneaurarues: | . AGH © PLA The sixth five-year plan demands 
alae | Y f "eo CA ' r that the following work be done in 
the refinery sector. The Russian So- 


viet Republic received the order to 
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* " 


“oF ,¢ 4 
init OH 
= a 
; ae R? 
} 1 pe) | Al 
. ea) pag 4 aa ae 
UJ 
} 4 


-«i 























The “extras” cost no more 


W R 


Rock 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 
40'" Year r 


Complex 


manifolding 
made 


easy 


ROCKWELL- 
Nordstrom 
VALVES 


Lubricant Sealed for 
Positive Shut-off 


40" Year 
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“finish the Omsk refinery and to 

build Krasnoyarsk 

Territory and in the Amur region.’ 
In the Ukranian S.S.R 


tion ol 


new refineries at 


“construc- 
one 
the next five years.” The 
Bjelorussian S.S.R. was informed that 


“construction work on two refineries 


refinery is to commence 


during 


is to commence.” 

The Uzbeck S.S.R. 
refinery taken into operation during 
the the 
Estonian refine 
The 
Akhtma shale-gas plant is to be 
built.” 


will see “one 


next five years.” Finally, 
S.S.R. is to “locally 
shale oil found near Jarvae 


Synthetic Fuel. In the synthetic 
fuel industry, annual capacity is esti 
mated to be between 40 and 60 thou- 
sand barrels a day. Part of the East 
German-Leuna-Merseburg brown 
coal synthetic plant has been installed 
in the Dshershinsk Gorkij 
plant. Aviation gasoline and nitrogen 


near 


are produced there 
1953 a project 
the Baikal 


obtained 


During was an 
Lake 
East German 
equipment for a 20,000 barrels a day 
synthetic plant was under considera- 
tion, but 
that time 

U.S.S.R. is reported to have 
total of 


nounced at Com- 


mere ially 


nothing has been heard 


since 
The 

had a 52 smaller coal-utiliz- 

ing synthetic fuel plants in operation, 


most of them 


serving local commu- 

The Soviets 
with the Chi 
nese Peoples’ Republic on March 7 


1956 


nities and = industries 


signed an agreement 
concerning Soviet delivery of a 
ynthe tic fuel plant to Red 


comple te 


China 


Stockholders 
Set New High 


THE NUMBER of U.S 
ers is multiplying at 
rate At the be 


million American 


stockhold 
a phenomenal 
1956. 


0 
6.0 


ginning of 
owned stock in at 
least one publicly owned company, 15 
held 
shares at the end of 1954 and 33 per 


cent 1952 


percent more than those who 


than in 
A recently 


census produc ed an 


ore 


conducted shareholde: 
estimate of 1.4 
stock in 
only I his 


stockhold 


million persons who own 


held 


would bring the 


closely corporaulons 


total I S 
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TRIPLE ADVANTAGES EFFECTED BY 


National- U.S. 
EVAPORATIVE CASCADE COOLERS... 


at the sulphuric acid plant of 


A unique installation of National- 

U.S. large evaporative cascade type 

coolers is solving the cooling prob- 

lem for The Eagle-Picher Company 
in the manufacture of sulfuric acid 
at Galena, Kansas. 

Each cooling unit combines the 
water cooling principles of a con- 
ventional wood tower with the heat 
exchanger principle of National-U.S. 
cast iron cooling sections through 
which the acid flows. 

The advantages are three-fold: 

1. SAVES WATER in an area where 
water is scarce—makeup quan- 
tity equal to evaporation and 
blowdown losses only. 


2. SAVES SPACE—takes up little 
more room than a conventional 
raw water cooling system. 


3. SAVES IN FIRST COST—because 
of reduced space and by eliminat- 
ing a separate cooling tower. 


Exterior view of the coolers at Galena, Kansas 
sulfuric acid plant of The Eagle-Picher Company 
Note the resemblance to a conventional cooling 
tower. Circulating water pumps can be seen at 
the left. 


Looking down on water sprays in operation at 
(installation was made 


vWv 


the evaporative cooler 
by Leonard Construction Co., Chicago.) 


HEAT TRANSFER 


The Eagle-Picher Company 


Galena, Kansas 


The entire cooling area is blanketed 
with spray from a series of jet 
nozzles forming a checkerboard um- 
brella of water over the coolers and 
pit. Water circulation quantity is 
two-and-a-half times that of a con- 
ventional installation. A propor 
tionate cooling effect is exerted on 
the heated water from the heat 
transfer surface, plus considerable 
evaporative effect from warm water 
on the surface of the sections. 

Over two years of operating expe 
rience has proved the efficiency and 
the triple advantages of this installa 
tion of coolers designed by National- 
U.S. engineers 

For full information, get in touch 
with National-U.S. Heat Transfer 
Division, whose engineers will also be 
glad to discuss your particular cool 
ing problems with you. 


DIVISION 


o Nn 





Rig ational-U.S. Radiator 


HEAT TRANSFER 


DIVISION HEADQUARTERS 


342 Madison Avenue, New York 17, New York 


t For more data on advertised products 


use Readers’ Service 


Cords, last page 
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to 10 million. And over 100 mil 
lion people are “indirect investors 
through their stake in life insurance 
pension funds, mutual savings banks 
or other stock-owning Institutions 

Four years ago the typical share 
holder earned $7100, but today the 
average is $6200-——-even though na 
tional income has risen sharply in the 
meantime. Nearly two-thirds of the 
current shareholders live in households 
earning under $750 one-third earn 
less than $5000, However, the propor 
tion ot shareowners VOCS up sharply 
as income increases: From 2.8 percent 
stockholders among families earning 
less than $3000 to 28.6 percent In the 
$7500 and up category 

The incidence of stock ownershi 
also rises with increased education 
Three out of ten college graduates 
own stock. So do one in ten high 
school graduates. But, among those 
who never reach high school, the rate 
is only | in 59 

The median age of stockholder 
has been cut from 51 in 1952 to 48 
in 1956. This 1s still five years older 
than the median age for the | »S 
adult population Pollsters estimate 
that half of the 2 mullion 
shareowners added = since 1992 are 


>». make every step a safe step ae 38 


Key factors encouraging younge! 


BLAW-KNOX ELECTROFORGED investors are the improved economic 


status of the younger ave rroup 


STEEL GRATING and STAIR TREADS | ix: the spread of employe stock plan 


plus new 


On stair treads, walkways, catwalks, platforms and floors- both indoors 


and outdoors-—you can provide safe walking conditions. For Blaw-Knox Eye Injury Is a Major 
Electroforged Steel Grating brings you these exclusive features: Industry Hazard 


1. rigid one-piece construction—-easy to install In the United States alone more 
. non-slip twisted crossbar——for safe footing than 80,000 person ave lost the 
. three types of bearing bars sight of one eye as a result of indus 
¢ square bars for smoothest walking surface trial hazards—and nearly 8.000 have 

e knurled bars (Furro-Grip)—for extra safety lost the sight of both eve 

, plus relatively smooth walking surface 
Steel Grating e serrated bars for maximum safety under ex- 
nd ; . is not only fully understood, states 
a tremely hazardous skid conditions 


Dy H W Hofstetter in hi forth 
Treads 4. no sharp corners to clog—self-cleanin , : 
| s é : ; coming book, “Industrial Vision 
| 5. all surfaces accessible-—easy to paint 


The importance of industrial vision 


Se And the fact that am employe’s eye 
| 6. maximum open area_— for light and ventilation are tools as specialized in the applica 


tion as the hammers, gauges and file 


Write for your copy of new Bulletin No. 2486 


} \ t arry on his trade hi; 
—or send dimensional sketch for quotation. 5 Maga e Mgag oa — < — 


often been disputed b expert 


JO" IVHUVUNG “The confusion.” Dr Hofstetter 
*  BLAW-KNOX COMPANY J come be a’ 


associate vision characteristic with 





r4 BLAW-KNOX EQUIPMENT DIVISION 


Pittsburgh 38, Pennsylvania tions, rather than with the vision 
GRATING APPLICATIONS: floors © platforms * walkways * catwalks © stair treads * fan quirements or the visual 


guards « shelving * and many other uses, both outdoors and indoors, for versatile steel grating specifications of the job 


= ; specih jobs or typi il iob classifica 
GOO SIIE | 


{22 For more data on advertised products, use Readers’ Service Cards, last page Py rROLEUM 





VERY DAY the “liquid assets’ of companies hciency and the be 
throughout America travel safely and surely ir \s transportation s| 
S.H.P.X. tank cars. Present capacity is more than 
100 million gallons—and still rising! 


‘| he re’s sood reason for this growing de ¢ nade nce move...an | to as 
5 m B } 


st po ( ppl ition of lining. 


} pcs | 5, Shippers’ maintains 


anetwork of ofhces and repai shop it strategic lo 


| 


tions from coast-to-coa t to keep roll ny ste 


| 
} CK ON the 


ure customers of prompt depend- 


upon Shippers’ Car Line. As lessor and exclusive able service. 


salesagent for ACF -built DU RADOMES, we offer Whether yor 


industry the finest tank cars that roll. They are de- sure that Shippers’ is prepared 


VO ] ! DuUY I 1s ou can he 


1}ftomect out pecial 


lor easier cleaning, maximum insulating requirements ¢ 


\P Pe 
> 


SHIPPERS’ CAR LINE 


DIVISION OF QC INDUSTRIES, incorroratte 


) 


ce « 


30 Church Street, New York 7, N.Y 


* HOUSTON, TEX. © SAN FRANCISCO, CAL. © MILTON, PA. © EAST ST. LOUIS, ILL. * SMACKOVER, ARK © TULSA, OWLA. © NORTH KANSAS CITY, MO. © BED HOUSE, W.VA 
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How “heads up” engineering 


keeps your pump costs down 


It takes a lot of pump savvy, a lot of “heads up” engineering, and a 
big investment to design and build a line of pumps that can with- 
stand the wear and tear of today’s continuous process pumping— 
and still be in line, price-wise 

Dean Brothers did it with their fully engineered line of standard 
centrifugal pumps. And they have built into these pumps a rugged- 
ness and reliability usually found only in costly, individually engi- 
neered pumps. They did it by making practically every component 
part interchangeable between all pumps in the same series—some- 
thing never before attempted over such a wide range of application. * 

For example, the eleven pumps in Series 10 can handle 90°% of 
all process pumping jobs. Every one of these pumps is built of the 
same parts except for the Casing, Impeller, and Suction Nozzle— 
which vary with the capacity of each pump. And for temperatures 
up to 350” PF. the cradle housing is built without water jackets. All 
other parts are the same. With a single cradle assembly for eleven 
different size pumps, you get a lot of pump for your money—in 
soundness of design, in strength, in durability. 

If you'd like to know more about the many “long life” features 
of all Dean Brothers standard centrifugal pumps, send for Circular 
No, 184A, 


A 4 *Series 10, Series 20 and Series 30—to 7,000 gallons per minute capacity. 
4 
‘ 


* 
a 
wh eile hii dee 
‘ ' HERE’S JUST ONE EXAMPLE 


» 
ad 


. 


mw Repacking is costly and time consuming. But because one shaft 


fits all eleven pumps, Dean Brothers was able to make that shaft 

extra big and engineer it with an extra short overhang. So shaft deflec- 

tion is kept to a minimum even under heaviest loads. Result: much less 

wear on the packing. Protection of the packing against the ravages of heat, 

in high temperature service, is assured by a water jacket which completely 
encircles the entire length of the stuffing box 

And when a mechanical seal is used, it fits into the same stuffing box— 


a neat bit of cost-saving standardization 


DEAN BROTHERS PUMPS /NC. 


INDIANAPOLIS 7, INDIANA 


Centrifugal and Reciprocating Pumps - Since 1869 


For more data on advertised products, use Readers’ Service Cards, last page 


As Management Sees It... 





Phillips Construction 
Continued from page 196 


with 1949 expansion of the Cactus 
ammonia plant, Phillips dismantled 
and moved to Cactus a government- 
owned nitric-acid plant and built an 
ammonium-nitrate and nitrogen-solu- 
tion plant. Later these plants were 
expanded to a daily capacity of 355 
tons of nitric acid, 389 tons of am- 
monium nitrate and 150 tons of 
nitrogen solutions. 

Triple Su perpho § ph ate Phillips 
built a triple-superphosphate plant at 
Adams Terminal in 1953. The addi- 
tion enabled the company to supply 
phosphate in a concentrated form 
and provided another way to upgrade 
sulfur. 


Plastics and Chemicals 

In 1955, Phillips Chemical started 
construction of a plant at Adams 
Terminal to manufacture 110 million 
pounds a year of polymers, It also 
started construction of an ethylene 
plant with a designed capacity of 
290-million pounds per year adjacent 
to the Sweeny refinery to supply 
ethylene for the polyethlene facilities. 

At Adams Terminal in 1952, Phil- 
lips started production of methyl- 
vinylpyridine from a plant with an 
annual capacity of 2 million pounds 
for use in synthetic fibers. Capacity 
of this plant has since been raised to 


) million pounds a year, 


NATURAL GASOLINE 

Gasoline Plants -In natural gas 
liquids, Phillips net output in 1946 
was 1,664,000 gallons a day. In the 
ten years since, this phase of the com- 
pany’s operations have been ex- 
panded giving it a daily output in 
1955 equal to about 2 840,000 gallons. 

Construction of five new plants 
since the war has given the company 
25 wholly owned plants in Texas, 
Oklahoma and New Mexico, with a 
total gas processing capacity of 2600 
Mmef. a day. In addition, it has a 
part interest in four plants which it 
operates with a daily capacity of 330 
Mmef. Eleven plants, partly owned 
by Phillips but operated by others, 
have a daily capacity of 675 Mmef 
Also the company has under con- 
struction a wholly-owned plant with 
a capacity of 80 Mmef. a day 

Fractionation of Natural Gaso- 
line——The central fractionation facili- 


ties at Borger, Texas, have been ex- 


PETROLEUM REFINER 
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panded in a number of steps to raise 
the natural gas liquids feed capacity 
from 2,000,000 gallons a day in 1946 
to the world record volume of 4,600,- 
000 gallons a day in 1956 

Besides the segregation of com- 
ponents for aviation gasoline blend- 
ing, many special fractions are pro- 
duced for solvent and chemical plant 
use, Phillips separates some 20 hydro- 
carbons from natural gas liquids 

Phillips’ first production of cyclo- 
hexane was in 1946. In 1950 addi- 
tional equipment was installed for 
full S¢ ale production ol cyclohexane 
as a chemical feed stock, Current 
production rate is more than three 
times as great as the rate in 1950 

In 1946 the production of primary 
reference fuels of normal heptane 
and isooctane began at Phillips’ Rice 
Plant. Now, nearly all of the coun- 
try’s production of these materials 
comes from that plant. 

Normal Butane Treating—Since 
1946 facilities for treating of normal 
butane for removal of hydrogen sul- 
fide and mercaptans have been ex- 
panded such that their capacity now 
exceeds one million gallons per day 
The product is doctor sweet and non- 
corrosive 

Mercaptan Production—The 
commercial production of 98 percent 
ethyl mercaptans was begun in 1955 
and presently amounts to about 130,- 
000 pounds per year. This material 
is recovered from the butane treater 
waste gas stream, 

Reforming and Other Conver- 
sion Processes——Several different 
processes for cra king light hydrocar- 
bons have been installed and produce 
ethylene as feed stock for the only 
existing diisopropyl alkylation plant 

The supply of naturally occurring 
isobutane is augmented by the pro- 
duction of over 200,000 gallons a day 
of isobutane from a butane isomeri- 
zation unit. This material is used in 
the diisopropy! plants as well as the 
sorger H. F. alkylation unit 

A 7000-barrel-per-day catalytic re- 
forming unit was constructed in 1954 
The unit processes a heavy ends of 
natural and refinery straight run feed 
to produce reformate for avgas. Cur 
rent feed is in excess of 8000 bpd 

Other processes are being installed 


including a unit designed to upgrade 


feed stock for avgas and motor fuel.’ 


ae 
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UNITED 


the NEW 


SUPERGAUGE 


...BDuilt 
to last a lifetime! 


With proper application, the new USG Supergauge will last 
a lifetime! 
SEGMENT— stainless steel, with nylon-faced gear section 
Nylon-to-metal bond stabilizes the nylon against expansion 
and contraction maintains accurate pitch diameter 
assures proper mesh with stainless steel pinion under severe 
temperature and moisture conditions. 
MONO-UNIT CONSTRUCTION permits easy removal of com 
plete gauge assembly for inspection and adjustment 
ARC-LOC MOVEMENT — permits all calibration adjustments of 
gauge assembly from rear without removing dial and pointer 
LEGEND ON DIAL— gives complete description of socket, Bour 
don tube and movement material for ready identification. 
MICROMETER ADJUSTABLE SELF-LOCKING POINTER — permits 
accurate repositioning of pointer. 

These features are also available in USG Solfrunt Gauge: 
with solid front construction. 

Supergauges available in 4!.", 6”, and 8!.” sizes. For 
complete information on case styles, materials of construe 
tion and connections write for Publication 1819. 


STATES GAUGE 
( 


4 


Hh 
Home of the SUPERGAUGE $e ersville, Pa. 


For more data on advertised products, use Readers’ Service Cards, last page 
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Sharp Rise in World Oil Demand 
Within Next Five Years 


To satisfy probable increase will require industry to invest heavily, among 


other things, in plants and equipment. 


WORLD REFINING capacity will 
have to be 
1960's 


substantially if 
to be filled 
World total consumption of pe 


cre ased 
demand needs are 
troleum products is likely to reach 
nearly 214% million barrels per day by 
1960, This would be one-third greater, 
or almost 5'% million barrels daily 
above the 1955 record volume, double 
the 1950 rate, and three times larger 
than in 1946 when world consump- 


tion amounted to only 7% million 
barrels per day 

Oil consumption needs to grow at 
only slightly larger than recent growth 
rates to attain such a volume by 1960 
The almost 5'% million barrel increase 
anticipated for 
1955 1960 


million-barrel rise during the last five 


the period between 


and compares with a 5- 


yt ars 


Number of automobiles, trucks, 


WORLD'S OIL DEMAND TO 
_ CONTINUE SPECTACULAR GROWTH 


an 
. or a ad 1 
ee e% f 


T09. 


uf 


ea: 
— 


- 4 
Pao th sete 


Spt sere 





A Gain of 5 Million 


Barrels Daily in Past 5 Years Likely 


BARRELS DAILY 


11 MILLION 


16 MILLION 


SOSESESEEES 2 2/5 mun 


* 


to Be 


Repeated in Next 5 Years 


Forecast of World Demand for Petroleum Products 
(Barrels Daily) 


United States 
Outside U.S 


North America Outside t 
Caribbean Area 

Other South American 
Europe excluding U.S. S. R 
U.S. S.R 

Middle East 

Far East and Oceania 
Africa 


World Total 


426 


10,425,000 


Forecast 


1960 1955 1950 1946 


4,912,000 
2,865,900 


6,507,000 
4,468 600 


8,415,000 
11,150,000 | 7,653,000 
860,900 
10,400 
696,500 
2,670,800 
1,368,000 
$49,500 
971,000 
425,900 | 


1,225,000 
400,000 
925.000 | 

4, 100,000 

2,000,000 
450,000 | 

1,475,000 
575,000 


524,000 440,000 
225,800 153.600 
469,200 223 600 
1,440,000 ROS. 300 
770,000 514,700 
250,000 | 145,000 
513,500 420,700 
276,100 160,000 
21,475,000 16,068,000 


10,975,600 7,777,900 


buses, airplanes, tractors and motor- 


cycles is expanding at a faster pace 
than ever before. Industrial capacity 
is increasing at the sharpest rate in 
history, and more oil is being used for 
heating of homes and plants. Growth 
in all these phases is especially rapid 


the U. S. These 


expected to continue wu 


outside trends are 


the years 
ahead, They promise vastly enlarged 
oil consuming rates 


To 


supply to satisfy such a large increase 


provide sufficiently enlarged 
in oil demand will require that the 
industry continue to invest heavily in 
new wells, plants and equipment. Pro 
duction, transportation and _ refining 
all 


panded, Despite present surplus pro- 


capacities will need to be ex- 


panded. 


Biggest growth outside of U. S. 
Demand for oil has been growing at a 
faster pace outside the U. S. during 
recent years. In line with this trend, 
a larger rate of growth will be shown 

the WU. S. during 
By 1960 the rest of 


outside coming 


years the world 
is expec ted to be consuming more oil 
the U. 5S., the latter 


than although 


accounted for nearly two-thirds of 
the oil used by the world in 1946 
Demand outside the U. S. is seen 


as exceeding 11 million barrels per 
day by 1960. At that time, the U. S 
is expected to be using 10 1/3 million 
barrels per day. 

The consumption forecast for 1960 
calls 
U. S 
half 


the 
of 3% million barrels or one- 


for an increase outside of 


more than the 1955 volume 
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still the 
All-American First 


Master Gearmotors have given more mil- 
lions of hours of satisfactory service in 
the field than all other makes combined. 


CONTINUOUS LIFE TESTING 
MAINTAINS 
CUSTOMER SATISFACTION 





. , For five years without stopping, these 





two 326 frame single reduction gear- 


motors were run continuously 24 hours 

a day at full load, one as an induction 

generator, the other as a gearmotor. 

When shut down and inspected, Master's 

conservative design showed gear wear of 
How can we help YOU? less than .0O1”, 





THE MASTER ELECTRIC COMPANY + Dayton 1, Ohio 








HIGH 
PRESSURE 
GAUGES 


USED IN 
REFINERIES 
AND 
CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 


REFLEX 


Single or Multiple 
Sections 


TUBULAR 


Gauge Cocks 


Large Chamber 
Reflex Gauges 


Heated or Cooled 
Gauges 


SEND FOR 


COMPLETE 
CATALOGUE 


STRAHMAN VALVES, Inc. 
16 Hudson St., New York 13, U.S.A. 


| lem is fat 


Find the REASONS 
For Unsafe Acts 


Too many refineries expect a set of safety 
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Accidents can be prevented if you .. . 


_standards to reduce accidents. This is not enough. The 


REASONS must be found. 


“THE TROUBLE with most safety 
programs is that plant executives sel- 
take the to the 


cause of unsafe acts in their factories 


dom trouble to get 
and remove them,” a safety engineer 
reported recently. “Instead, they set 
up a series of standards and expect 
them to do the job. By themselves, 
standards will seldom attain the de- 
sired results.” 

His remarks point up the basic 
necessity of finding each and every 
reason for unsafe acts in the refinery 
before formulating a 


them, 


program to 
Without an 


standing of these conditions it always 


eliminate under- 
is difficult to set up safety procedures 


that will be genuinely effective. 
| Merely copying ones that proved use- 
ful in another refinery never attains 
that 100 percent goal 

‘The problem of finding the reason 
for unsafe acts in a refinery 
with a study of mechanical conditions 
which may exist. Even the most safety 


conscious workman will have 


dents if he 


accil 
must work under unsafe 
conditions ‘The study ts strictly a rou- 
tine affair conducted by someone able 
to recognize these situations where 
they exist 

Even with this solution the prob- 
from solved, The reasons 
that permit unsafe acts as they apply 
to the men and women who work in 
the refinery also must be located 
Finding these conditions mentioned in 
above 


the paragraph probably ac- 


| counts for 10 percent of the solution, 


while finding the others embraces an 
area of 90 percent and are therefore 
worthy of considerable study 

A number of studies have been ex- 


They 


and type of plant operation, Here is a 


amined embraced every size 





short list of the more important fac- 
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PETROLEUM 


tors which the refinery executive 
should have under consideration while 
examining specifi reasons for unsale 


acts in his own plant 


Improper attitudes his in- 


cludes wilful disregard. recklessness, 


laziness, disloyalty, a lack of co-opera- 
tion and many other personal ap- 
proaches on the part ol 


which 


employes 
lie directly at the 
They all are 


mind which must be understood be- 


cause ol 
accidents, attitudes of 
fore an effective safety program can 


be designed. Failure to understand 


means that the whole program can 
“oo over the head” of such individuals 
on the staff, 

Such improper attitudes also in- 
clude oversensitiveness, jealousy, im- 
patience, absent mindedness, phobias, 
plain inconsideration and intolerance. 
Whenever the cause of a given acci- 
dent is looked into, a search for any 
one ot these conditions will help lead 
to a better understanding of the cause 
and a remedy applicable not only to 
the staff 


vidual. 


as a whole but to each indi- 


Personne] adjustments are required 
as part of the safety program in han- 
dling any such conditions. Sometimes 
better placement of the individual on 
the job can remove the accident po- 


tential today 


where he is working 
Many firms have found that a highly 
accident-prone individual working at 
a given job becomes entirely accident- 
free when placed on another, 

In rare cases rigid disc ipline 1S 
necessary to handle such a situation 
Sometimes medical or psychological 


approac hes are needed 


Lack of knowledge or skill 
Another very important factor among 
reasons for unsafe acts in any refinery 


REFINER—V ol 





RTS... obout ORBIT VALVE 


performance and quality 


Valves pet a fast, unbiased appra by the 
experts — men who buy 

best recommendation Orbit could ask 

the fact that these experts regularly : 

Orbit Forged Steel ASA Cla 

are used for ma 

in petrochen 

plants. The 

prove: the 


engineered 


” ORBIT VALVE COMPANY 


P. 0. BOX 699 » TULSA 1. OKLAHOMA 
sn 
ORBIT 
VALVES 


HOUSTON, TEXAS 407 Vela ‘ 
CASPER, WYOMING 247 West | 


ODESSA, TEXAS 402 West 
EXPORT REPRESENTATIVE 


Ph. BR 
CANADIAN 
ana 


4 


ya th 
REPRESENTATIVE 
Ph. 3.04 
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Slit-center. Teflon is slit from 
outside diameter to within 
Kes’ to Ye" of the inside 
diameter. Any type filler can 
be used. 


Teflon-Jacketed 
Gaskets for ents 

Chemical ‘@ 
Resistance 


ege Formed Shield. For large or 
\ esi enc irregular openings such as 
elliptical manholes. 


Here is the ideal gasket for joining 


glass piping, glass-lined steel piping 
and light metal flanges on processing 
equipment, Teflon-jacketed gaskets with 
fillers give you resiliency and deforma 


bility impossible to obtain with solid Double Jecket. Two jockets 
Te of » . » are avai . overlapping to protect both 
leflon gaskets. Fillers are available of Ss TE ilies of enon, 
practically any gasketing material for pressed asbestos between 
: layers of soft woven asbes 
use in each of the four basic designs tos commonly used. 


indicated at the right. 
Write for new Catalog AD-154 
which describes Garlock 


Teflon-jacketed Gaskets are only a part allie deviate oat Gieeandl 





of the Garlock products available in 
Teflon...and only a fraction of the famous “Garlock 2,000”, two 
thousand different styles of packings, gaskets, and seals to meet all 
your needs, It’s the only complete line. It’s one reason you get 


unbiased recommendations from your Garlock representative. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales 
offices and warehouses throughout the U.S. and Canada 


DuPont's Trade Mark for its tetrafluoroethylene resin 


(Garntocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 


For more data on advertised products, use Readers’ Service Cards, last page 
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in many cases exists simply because 
employes have not been sufficiently 
informed about their jobs and acci- 
dent hazards involved, When safety 
education in the refinery is spotty 
this always exists. It also is prevalent 
when the firm seeks to accomplish the 
safety purpose with a generalized pro- 
gram that fails to reach the individual 
and his specific job problems. The 
remedies in such cases are obvious 
Misunderstandings also can cause 
accidents. In those refineries where 
safety education places final responsi- 
bility on the foreman or superintend 
ent he always should make certain 
that each safety regulation is under- 
stood accurately and thoroughly by 


the individual employe 


Failure to convince the individual 
employe of the need for caution also 
has been found to be a contributing 
Cause 

In each of the conditions unde1 
this particular point, the remedy lies 
in instruction and re-instruction. Em 
ployes forget; they must be continu- 
ously reminded 

A number of surveys has shown 
lack of knowledge or skill to be an 
important cause of unsafe acts in 
plants where salety is a once-a-year 
procedure and then is forgotten the 
rest of the time 

Safety education should be a con 
tinuing process in any refinery, Those 
which make it continuous are always 
the ones with lowest accident figures 
This continuing responsibility rests 
not only with the individual foreman 
but with the executive department of 
the firm for pressure upon the former 
must always come from the latter 


Physically unsuited individuals 

There are few refineries in the 
country today in which such a hazard 
does not exist. It should be eliminated 
completely. The employe so handi- 
capped never has a real chance to be 
a safe individual at his job. Period 
medical examinations are being used 
in many large plants as an approach 
to locating such individuals. The em- 
ploye physic ally safe at the beginning 
of his employment offers no guarantee 
that he will continue to be safe for 
years ahead; time has a way of de 
creasing the physical efficiency of all 

Any check up on this factor should 


examine such conditions as hearing. 
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ARE AVAILABLE TO YOU 


Sotvay’s Technical and Engineering These highly informative books were 


Contain data, research 


Service Bulletins cover a wide scope written by SoL_vay’s staff technicians 


material and analytical of subjects. Their range includes: and engineers. They contain stand 


the physical and chemical properties, ard tables and charts along with 


procedures for ready 


reference —detailed 
information that may 
help you improve your 


use, handling and storage of SOLVAY 
products...procedures to be followed 
in analysis of water, liquid chlorine 
and bleach... . the use of calcium 
chloride in refrigeration . . . and the 


treatment of municipal and industrial 


original data compiled from field ex 
perience and research by members of 
the world’s largest alkali laboratory. 

All of Sotvay’s Technical and 
Service Bulletins are available with 
out cost or obligation.* Just fill in the 


present process. water with alkalies and chlorine. 


coupon below. 


*In Western Hemisphere Countries 


ge ae ee es ee ee ee ee ee ee ee ee ee ee ee ee ee a oe oe ee oe 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, NM. Y. 


Gentlemen: Please send me without cost or obligation,* the Sotvay Technical and Engineer- 
ing Service Bulletins I have checked 


©) No. 4—Calcium Chloride in Refrigeration ©) No. 9—Analysis of Alkalies 
©) No. 5—Soda Ash ©) No. 11—Water Analysis 
©) No. 6—Caustic Soda (©) No. 12—The Analysis of Liquid 
O) No. 7—Liquid Chlorine Chlorine and Bleach 
© No. 8—Alkalies and Chlorine in the Treat- C1) No. 14—Chlorine Bleach Solutions 
ment of Municipal and Industrial () No. 16—Calcium Chloride 
Water 


Name — ee ae 
SodaAsh +* Snowflake® Crystals * Potassium Carbonate 
Caicium Chioride + Ammonium Bicarbonate + Sodium Bicarbonate 
Cleaning Compounds + Caustic Potash « Sodium Nitrite « Criorine 
Caustic Soda. + Ammonium Chioride * Para-dichiorobenzene 
Methy! Chioride + Ortho-dichiorobenzene * Monochiorobenzene 
Carbon Tetrachioride Chiorotorm +* Methylene Chioride 
Hydrogen Peroxide 





Organization 
Address — 


a —_ . 2 eS ll 


*In Western Hemisphere Countries 
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WHAT’S 
THE PRICE 
OF THIS 
AGITATOR? 


There are three “price tags” that add 
extra value to the purchase price of a Nettco 


Agitator. These are: 


The engineering “price tag’ — your as 
surance the Nettco drive is the right size, 
the right speed, the right horsepower, the 
right shaft diameter — backed by Nettco’s 
over 50 years of serving the agitation needs 


of Industry 


The operating ‘price tag” — your assur- 
ance the Nettco unit is engineered for low 
power consumption and high productivity — 
two vital economy factors in any processing 


system 


The maintenance “price tag’ — your 
assurance the Nettco drive will minimize 
maintenance: with a minimum of moving 
parts — all conservatively rated. 

Next time use Nettco—for engineered 
agitation that’s lowest cost in the long run. 
Send for data and recommendations, to New 
England Tank & Tower Company, 81 Tileston 
Street, Everett 49, Massachusetts 


Installation of Nettco Agitators in new multi- 
million dollar dyestuffs plant — complete 
plant served by Nettco Engineered 
Agitation. 


HELPFUL NETTCO CATALOGS 


General Catalog No. 551 
Side Drive Agitators, Bulletin No. 532 
Nettco Flomix ®, Bulletin No, 531 


ETTCO 


—jENGINEERED AGITATION 
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sight, age, sex, height, acquired minor 


illness, acquired allergies, slowing 
down ol reactions, physic al disabilities 
that have been acquired, intoxication, 
increasing nervous tension of the in- 
dividual and such conditions which 
contribute to the lack of physical well 


being in the individual employe. 


Improper mechanical or physi- 
cal environments 
tional factor 


This is an addi- 
which should be 
examined in any study of reasons for 
unsafe acts in a refinery. Environment 
also can change with time, Buildings 
and equipment age and deteriorate 
just as individuals 


A thorough 


spat e factor, for ¢ xample 1s cle sirable 


examination of the 


It is most often overlooked, For some 
reason this is a condition which sel- 
dom is taken into consideration in 
remodeling, re-design or installation 
of new equipment and accessoreis to 
units in the refinery plant. An entirely 
safe working condition can be quickly 
changed to an unsale one by crowd- 
ing the space in which the employe 
has to do his job 

Licht and heat changes also can 
reate conditions which will lead to 
unsafe acts on the part of employes 
Check-ups should include a thorough 
examination of these conditions when- 
ever and wherever an accident occurs 
in the refinery 

Materials, tools. equipment 


dures, company policy, etc., all can be 


proce- 


contributors to this cause of unsafe 
acts, Fac h should be conside red at the 
tume of every accident investigation 

The reasons why should never be 
neglected in studying any accident 
Without 
preventing the recurrance of accidents 


is blind 


The need for thorough investiga- 


uncovering the _# work in 


tion into these, and investigation often 
of a personal nature, is emphasized in 
the following examples which were 
uncovered in a number of studies. 
hey show that causes of unsafe acts 
can lie in very personal, individual 
| and specific areas which may _ be 
ignored when only general thinking 
is applied 
1. Failure to wear safety glasses 

“They are too uncomfortable” was 
the explanation given by the employe 


after considerable questioning. 





2. Accident caused by men running 


PETROLEUM REFINER—V ol. 35 





W COOLING TOWER 


Cooling a River?...Yes! 


’ 


_ Board of Water and Electric Light Com- 
missioners, Lansing, Michigan required 
32,000 GPM additional circulating water ca- 
pacity in order to add a new steam electric 
generating unit at the Moores Park Station. 
River flow during the summer months was in 





Pleasing architectural appearance of the tower 
w PI 

was also an important consideration because 
of a municipal park across the river. 


A Foster Wheeler six cell induced draft tower 


with cement asbestos board casing and stain 
less steel trim was chosen for this unusual in 
stallation. 


sufficient, however, to meet the requirements 
of this rapidly growing load. A cooling tower 
installation proved the economic solution, in 
preference to relocating the new generating 
facilities. Foster Wheeler Corporation, 165 
Broadway, New York 6, N.Y. 


WHEELER 


FOSTER 


NEW YORK *« LONDON ¢ PARIS «+ ST. CATHARINES, ONT 
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down stairways—If they didn’t hurry 
in this manner they missed a _ close 
connection with a street car or bus 
and had to wait a long time for 
another 

3. Accident caused by removal of 
machine guards——‘I took them off be- 
cause | was always uncomfortable 
working around the machine they 
gave me more leg room when I took 
them off.” 

4. Accident caused by horseplay 
“We were just having fun and never 
thought it would result in somebody 
getting hurt.” 

5. Accident caused by standing too 
close to machinery—*“I hated to admit 
that my eyes were getting bad and 
didn’t want to get glasses.” 

Those are just four examples. A 
study of accident reports will lead to 
hundreds of others individual and 

cq 2 Y . ze 4 | specific to each case. They serve to 

| emphasize the extreme importance of 

b t di h SAFE SHOES searching out all such contributors to 
ul or inary . oes are unsafe acts. When they are found bet- 
ter safety rules and regulations can 


on low cost AW SUPER-DIAMOND _| * ‘ormslaed to avoid their repen 


tion in the future his shh 
ECONOMY ROLLED STEEL FLOOR PLATE 


. 
Ordinary flat-soled shoes— material-handling equipment i d p f 
7 ndustry Protits 


move safely over SUPER-DIAMOND’s traction treads 
from any angle of approach. The raised diamond pattern ° ° 
40 steel diamonds to the step—has been exclusively designed H iT New H igh 
and engineered for maximum foot safety at minimum cost. 

No other floor plate can match A.W. SupER-D1AMOND for Major U. S. oil companies earned 


safety, durability and easy maintenance at so low a cost. 15 percent more last year than in 
. » . . > . | OF . . . 
Write for detailed information. | 1994—invested 6.4 percent mor 


paid 26.6 percent more in income 
@ No matching problems @ Easily fabricated taxes and 12.7 percent more in divi- 
@ Fast installation @ Cleans, drains rapidly dends 

@ Takes years of abuse In its latest analysis of the financial 
aspects of the oil industry, Chase 
Manhatten Bank reports on 34 of the 
nation’s top oil companies Together, 
these companies produced 61 percent 
and refined 85 percent of total U. S 
crude oil supplies 


OR | : STEEL FLO OR PLATE | Reflecting the further expansion of 


j ? operations during the year, gross in- 
om ° ° . | . » 2 S94 
“The diamond in the rough . . . a gem of a flooring.” come of the 34 companies, at $24.9 


MPANY billion (including $534 million from 
ALAN WOOD STEEL CO For plants where oil, sales of natural gas) was 2.6 billion 
Censhohocken, Pa water and grease raise 
Please send A.W. Surern-Diamonp Booklet 81-8 special problems of slip é 
ping accidents, we suggest the prec eding year. Tax charges. in- 
a check on the special . 

enitndt ha. inane cluding income taxes, rose by nearly 


the world’s only abra 20 percent to $1.7 billion, in addition 
C sive rolled steel flooring 
ompany 





or 9.5 percent higher in 1955 than in 


Name 








to which $3.1 billion was collected by 





Address the companies as taxes on gasoline, 


City Zone State etc., for the U. S. and other gov- 


Other products: A.W. ALGRIP Abrasive Rolled Stee! Floor Plate—Plates— Sheets ernments ——s 
Strip—(Alloy and Special Grades) > 
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CHLORINATED 
HYDROCARBONS 


PERCHLORETHYLENE? 
Stauffer’s ‘Perk’ is available in the Technical grade for 
industrial degreasing...and in the Drycleaning grade 


... both grades stabilized for use in all standard synthetic 


units. 


METHYLENE CHLORIDE? 
Lowest in density, boiling point, freezing point and toxi 
ity of all the chlorinated hydrocarbons, Stauffer’s Methyl 
ene Chloride is available at highest levels of purity for 


every technical and industrial use. 


CARBON TET? 
Stauffer is a major source of this widely used solvent, 
carrier, flame inhibitor, fire extinguisher, and chemical 


intermediate. 


CHLOROFORM? 


Stauffer’s present substantial facilities will be greatly en- 
larged in 1957 by the addition of a new plant for the 


manufacture of Chloroform at Louisville. 


STAUFFER CHEMICAL 
COMPANY 


380 Madison Avenue, New York 17, N. ¥. 
Telephone: OXford 7-0600 


Stauffer means Aorice 
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Soundest Way to Erect and Protect . 
a Multi-Million Dollar Investment 


The ultimate cost of a 10-, 20-, or 30-million dollar petroleum 
refinery is determined not by the figure on the engineering and 
construction contract, but by the speed and efficiency with which the 
refinery can be put on stream. Lost production can cost an oil 
company thousands of dollars daily and, for large refineries, add up 
to millions. Sound protection against delays in putting the plant on 
stream or against failure to fulfill production guarantees 

promptly is to assign all or a major share of engineering and 
construction to The M. W. Kellogg Company. 

The bigger the investment, the more a refiner can benefit by 
enlisting the long and broad experience of this world-wide 
organization. A contract with M. W. Kellogg expedites selection of 
the most economic processes... integrates plant design for ; 
maximum output of individual units... assures the proper 
materials to minimize corrosion... means the utmost in 
efficiency of piping, instrumentation, every phase of the job. 

Whatever the assignment or its size, refiners can depend on 
M. W. Kellogg to get their investment on stream quickly—and with a 
firm guarantee of product yield and utility efficiency. 
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American Oil Company's 35,000 BPD refinery at Yorktown, Virginia — now under construction. The M. W. Kellogg Company was given the engineering and construction re- 
sponsibility for all offsite facilities and a number of the major process units for this $30 million refinery. These units include those for atmospheric distillation, vacuum distilla- 


tion, fluid catalytic cracking, catalytic polymerization, gas recovery, and gasoline and kerosene treating — all piped together to form one integrated processing operation. 


REFINERY PROCESS DIVISION 
THE M. W. KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N. Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 
The Canadian Kellogg Company | imited, Toronto « Kellogg International Corporation, Lon ion 


Companhia Kellogg Brasileira Rio de Janeiro « Compania Kellogg de Venezuela, Caracas 


Kellogg Pan American Corporation, New York « Societe Ke ge. Par 
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U.O.P. To License 
Shell FCC Process 


Universal Oil Products Company has 
been selected as a licensing agent for Shell 
Oil Company's two-stage fluid catalytic- 
cracking process. The process, disclosed to 
the industry at the American Petroleum 
Institute’s mid-year meeting in Montreal, 
was developed by Shell. A 22,000-barrel-a- 
day unit at the company’s Anacortes, 
Wash., refinery is the only one which has 
been installed 

By employing the two-stage process, a 
refinery can use wide boiling range stocks 
to crack them catalytically to high-octane 
gasoline while using optimum severities 
This prevents over-cracking of the least 
refractory components to gas and coke 
and under-cracking of more refractory 
materials 

Meanwhile, Universal Oil Products 
Company has organized a new department 
which will be responsible for the commer- 
cial application of petrochemical processes 
licensed by the company. This new de 
partment will function under the direction 
of H. W. Grote See What's Happening 
Among Men in Industry 


New Science Series 
Honors Texan 


First speaker in the University of Texas 
annual Schoch lecture series will be War- 
ren Kendell Lewis of Massachusetts In- 

stitute of Technology 
D: Lewis will de 
scribe recent advances 
in fluidization Octo- 
ber 16 and 17 in 
three lectures which 
will be open to the 
public 
The chemical-engi- 
neering lecture series 
was established this 
year in honor of E P 
Schoch, University of 
t Texas professor emet 
itus. Dr. Schoch pre 
Schoch dicted the state’s in 
dustrial boom and 
provided much of the technical impetus 
for it. He is best known for showing how 
Texas lignite can be used for industrial 
power. He also contributed much to the 
conservation and utilization of natural gas 

Dr. Schoch retired in 1954 after 60 
years as a University of Texas faculty 
member. He still maintains an office at 
the University, however, and continues 
research financed by private industrial 
grants 

soth Le wis and Schoch have been recog 
nized as authorities in chemical engineer 
ing since the early part of this century 

Dr Le wis, who has taught at Mass 
chusetts Institute of lechnolog, since 
1910, is coauthor of the first chemical 
engineering textbook. He also is a consult 
nt on fluidization and distillation problems 


petroleum-refininge and petrochemi 
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Atomic scientists from The Atlantic Refining Company's research laboratories make a final inspec 
tion of a “loop” used at Brookhaven National Laboratory before inserting it in the atomic pile 


Atlantic Installation Permits 
Sampling During Experiments 


Ihe Atlantic Refining npany has in 
stalled a muniature oil refinery nthe 
atomic pile at Brookhaven National Labo 
ratory, I pton Long I land By means of 

] reactor, which permit 1 contin 

of petroleu unples through 
ondition under th 


ition § are 





What's Happening... 


the use of atomic energy in petroleum 
research, has been among the first to par- 
ticipate 

Since early 1955 the company has been 
experimenting with a 1-million-volt parti- 
cle accelerator 


New York Studies 
Air-Pollution Control 


Air pollution by sulfur dioxide produced 
from the burning of high-sulfur-content 
fuel oil and attendant corrosion of surface 
metal is the subject of a recent New York 
City complaint 

Calling for more stringent control of air 
pollution, Frederick S. Mallette, head of 
the American Society of Mechanical Engi- 
neers’ Committee on Air Pollution Con- 
trol, named malfunctioning incinerator ap- 
paratus as the main offender in calling 
attention to Gotham’s air-pollution prob- 
lem 

Dr. Leonard Greenburg, commissioner 
of air pollution, speaking from a stand 
point of health, has sought enactment of 
regulations fixing a sulfur-content limit at 


toughest | ooo iraccy” wm vce 
tube maintenance ie o 
__ jobs are made easy Thee Commas Keop 
with AIRETOOL equipment 


Shell Oil Company and Sinclair Refining 
See for yourself why so many refin Company are introducing new gasolines to 
ery engineers specify AIRETOOL for replace their present premium grades 
their tube maintenance programs Meanwhile, another company has an 
AIRETOOL Equipment handles easy nounced it also will continue the two-grade 
is rugged, packs plenty of power marketing system. Socony Mobil Oil Com 
and speed, won't bog down or break ,4 pany, however, will keep its ‘Mobilgas 
down during use. AIRETOOL does od Special” as its top brand 


the best job, quickly, economically POWERFUL FAST CUTTING Shell will replace its premium with a 
eee 


new high-quality “Super Shell,” and Sin- 
TUBE CLEANERS quickly and thor- | clair is coming out with a stepped-up 


oughly remove even hardest scale and | ““Power-X 


q deposits. Air driven motors in various sizes All three companies have said their 
LIGHT...HANDY \ and speeds, P-Type cleanet rie shown - | premium and regular grades will satisfy 
INTERNAL \ just one of many types available | the requirements of all cars 
TUBE CUTTER 





i Indiana Standard Believes 
New removes e 
leaky or damaged tubes in Crude Runs Too High 


minutes! Cuts steel or non-ferrous tubes 
through tube sheets 1” to 4” thick. Air or Warning of a possible collapse in the 
electric driven motor petroleum market has been issued by Frank 
QO. Prior, president of Standard Oil Com 
pany (Indiana). Concerned about the in- 
TUBE EXPANDERS... | dustry’s high level of gasoline stocks and 
> volume of refinery crude runs, he has 
Parallel rolling self = : 1 th foll eres oe 
feeding AIRET OL, Tube andr? ¢ ollowing statemen 
: If we are to avoid a market collapse 
Expanders roll tight, accu 
in the near future, oil industry leaders 
rate tube joints with 
need quickly to reexamine the volume of 
maximum bond, uniform @ 
crude runs through their refineries. Under 
expansion and tightness 
present operating rates gasoline stocks have 
throughout full thickness of 
been built up to excessive levels on the 
tube sheet | 
very threshold of the seasonal drop in 





Write for illustrated literature on AIRETOOL’S Tube Mainte i | 
nance Equipment, or see your nearest Airetool Representative cemane 


“Nationally, crude runs to refineries for 
: the past five weeks have averaged 7,983,000 
‘ray BRANCH OFFICES: New York, Chicago barrels a day as compared with 7,572,000 
Al R I: f 4y de | Tulsa, Philadelphio, Houston, Baton during the same period of 1955, up 411,- 
” 4 Rouge 000 barrels a day. This increase is at least 
MANUFACTURING COMPANY REPRESENTATIVES: in principal cities of 200,000 barrels per day over the runs 

U.S.A., Canade, Mexico, South Amer needed to meet total requirements 
ica, England, Europe, Puerto Rico, Italy “The 

Japan, Howaii 

EUROPEAN PLANT: Viaardingen, The Neth 


erlands 





SPRINGFIELD, OHIO situation varies among the dis- 
tricts. Compared with crude runs for the 
same five weeks last year, Districts | and 3 
averaged an increase of 283,000 barrels a 
day, and District 2, an increase of 119,000 
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Another gasoline plant on the plains of Texas equipped with 
Koch Flexitrays. This one completely — not a bell cap tray in the 
entire plant. 


In this plant for Texas Natural Gasoline Corporation in Coke 
County, Texas, Fluor handled the engineering, procurement, and 


construction for the gas compression, processing and dehydration, 
storage, and other facilities for 70 MMSCF/D of rich gas 


Be among the leaders to use this fine, new tray for all services 
more than 160 installations to date. Wire, write, or phone us on its 
applications to your problems 


KOCH ENGINEERING COMPANY, INC. 


AND FABRICATORS OF MODERN TRAYS 
DOUGLAS e WICHITA 2» KANSAS 


EWN A | 


Tulsa, Oklahoma, Repr Houston, Texas, Repr Eastern, Repr Pittsburgh, Pa., Repr West Coast, Repr 
REPRESENTATIVES W.C. Myers Co Alpha Engineering Co. Crawford Engineering Co D. D. Foster Company Jacobs Engineering Co 
Wright Building P.O n 12371 295 Madison 501 Alcoa Building 3018 East Foothill Bivd 


New York, New York Pasadena 6, California 





you GET 3 
BIG SAVINGS 


WITH STANDARD 
R-S BUTTERFLY 
VALVES 


IN CATALOG 160 


= WR ine : 
ee 43 gi 


Based on 20 years’ experience in process industry applica 
tions, R-S Butterfly Valves are now standardized. All com- 


ponents for those most commonly used, in sizes from 4” 


to 


48”, are carried in stock, By specifying standard R-S Valves, 


you now: 


1. SAVE ON INITIAL DELIVERY — You can be 


sure of immediate service, because standard R-S Valves are 


ready for faster assembly and shipment. 


2. SPEED REPLACEMENTS ~- Availability and 
faster delivery on standard R-S Valves can help you solve 
replacement problems and avoid costly, unscheduled shut- 


downs. 


3. ELIMINATE ENGINEERING - In this new Cat- 
alog 160, you get the complete dimensions, layout drawings, 
specifications and materials for all pressure ratings of R-S 
Butterfly Valves that are now standardized, Data on oper- 
= ators and positioners is included. 








HYDRAULIC 
TURBINES 


Pumps 


ROTOVALVES 
BALL VALVES 
BUTTERFLY 
VALVES 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED  « 


As new ratings are standard- 
ized, other sections will be pub 
lished. To get a free copy and 
assure yourself of future sec- 
tions, contact your SMS repre 
sentative or write S. Morgan 
Smith Company, York, Penna. 


GATES & HOISTS 
TRASH RAKES 
ACCESSORIES 


FREE-DISCHARGE 
VALVES 


CONTROLLABLE 
PITCH 
SHIP PROPELLERS 


TORONTO 
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What's Happening... 


barrels; Districts 4 and 5 would appear to 
be only slightly over last year 

“As a natural result of excessive crude 
runs, gasoline stocks are heavily out of 
balance with demand. As of August 17, 
nation wide gasoline stocks were 176,202.,- 
000 barrels, compared with 155,563,000 
barrels last year, or an increase of ap- 
proximately 21 million barrels. This is 15 
million barrels more than stocks necessary 
to meet any reasonable demand require- 
ments 

“With the season of peak gasoline de- 
mand ending, and with the seasonal peak 
for fuel oils fast approaching, this already 
bad situation could develop into a dis- 
astrous one if crude runs continue at this 
rec kless pac e Reduced runs and product 
yield adjustments are clearly indicated 

“These are industry-wide figures. No 
one oil company is responsible for the 
industry situation—-every company shares 
the responsibility. The industry figures 
which oil company presidents look at are 
the sum total of their companies’ in- 
dividual figures. Only individual action can 
change the over-all picture 

“This increasingly serious problem calls 
for business leadership, not in concert but 
through individual, independent appraisal 
and through commonsense, sound-business 
action. Such appraisal and action would be 
in the interests of each company, of the oil 
industry, and of the national economy.” 


Tracerlab Symposium 
To Cover Refining 


This year’s Tracerlab Symposium will 
be devoted to the applications of radio- 
activity in petroleum-industry research 
and refining operations. To be held in 
Boston's Statler Hotel October 24-26, this 
will be the third in a series of symposia 
on the industrial applications of radio- 
activity, sponsored by Tracerlab, Inc. 

The first day will taken up by orienta- 
tion talk and lectures on the fundamentals 
of radioactivity, the establishing of a 
radioactivity laboratory, Atomic Energy 
Commission regulations, health-physics 
problems, training of personnel and other 
basic topics, The second and third day 
will be devoted to the presentation of 
papers by speakers from industry, research 
laboratories, academic-research groups and 
the Atomic Energy Commission. 

Chairman of the program for the first 
day will be Jerome D. Luntz, editor of 
Nucleonics; Alex G. Oblad, chairman of 
the Petroleum section of the American 
Chemical Society, will be chairman on the 
second day, and George B. Gibbs, editor of 
PeTroLeuM Reriner, will be chairman on 
the third day 

Registration may be completed through 
the Symposium Committee, Tracerlab, 
Inc., 130 High Street, Boston 10. 


Five Courses Planned 
For Humble Lectures 


Humble Oil & Refining Company has 
arranged for five courses to be presented 
in the “Humble Lectures in Science” for 
technical and research personnel at its 
Baytown refinery. The selection of sub- 
jects for the coming year was based on a 
poll of the technical organization 

George E. Kimball, formerly professor 
of chemistry at Columbia University and 
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HOW 3 BASIC TYPES OF I-R 


SESS SSSESESSSSSSESESESES SE HESESEEBE EEE 


CENTRIFUGAL COMPRESSORS 


cover practically all 
of your 
process requirements 


MULTI-STAGE 
VERTICALLY-SPLIT 
Capacities to 9,000 cfm 
Pressures to 2,200 psi 


MULTI-STAGE 
HORIZONTALLY-SPLUT 
Capacities to 165,000 cfm 
Pressures to 625 psi 


Here are the three basic types of Ingersoll-Rand centrifugal 
all and as COMMpressors The compl te range of sizes avail 
able in each type provides extremely wide latitude to meet 
process conditions. By combining two or more individual 

. "7 MMGLE-STAG4 
units of the same or different types in tandem or in serie: t — 

Capacitie to 255.000 cfn 

a great range of capac ities and pressure are obtainable Pressures to 1,000 psi 
iinits up to 2.000 psi have been furnished 


Any type of drive can be used and combination units can 
be individually powered ol driven from a single ouree 

clectric motor, steam turbine or gas turbine. This flexibility 
of application is one reason why more and more I-R centri 


vals aire be nie install d Ih all t\ pe ot process service 


Ingersoll Rand has supplied ore hor epowe! of indu tri il 
centrifugal COMpressors and T urbo Blowers than any other 
manufacturer. This long experience means greater depend Typical series combination of three multistage hort 
ability, higher sustained efficiency and less maintenance zontally split centrifugal compressors mounted on a 
expense It you have a process compression proble m. call single base and arranged for a common drive 


in your I-R engineer. His experience in this 





specialized field can save you time, effort 


L— °° Ingersoll-Rand 


12-404 











11 Broadway, New York 4, N. Y. 


COMPRESSORS + GAS AND DIESEL ENGINES * ROCK DRILLS + PUMPS + TURBO-BLOWERS + AIR AND ELECTRIC TOOLS 
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What's Happening. « - 


now with Arthur D. Little Company, will 
lead off in early October with a course in 
operations research. His course in this new 
field in the 1955-56 program proved 80 
popular that it is being repeated 

Henry Taube, prolessor of chemistry at 
University of Chicago will follow during 
late October and early November with a 
course on structure and reactions of com- 
plex inorganic compounds lransfer of 
heat and mass will be the subject ot J M 
Smith, professor of chemical engineering 
at Purdue University, the last two weeks 
of January 

B. H. Sage, professor of chemical engi 
neering at California Institute of Tech 
nology, will conduct a course in eng! 
neering thermodynamics the weeks of 
February 18 and March 18, 1957. The 
series will be completed with a course on 
Chemistry of organic sulfur compounds by 


F. G. Bordwell, professor of chemistry at 





Northwestern University, in late February 
and early March. Dr. Bordwell lectured on 
this subject in the 1952-53 program 


2200-5000 Volts 
Canada to Produce 


Hydrofluoric Acid 


Another addition to Canada’s growing 
chemical industry will be a plant The 
Nichols ( hemical ( ompany, Ltd is build- 
ing at Valleyfield Queb., for the produc 


| tion of liquid hydrofluoric acid. The new 
50,000 KVA | 


unit, which will be the first of its kind in 


nl 
— Interrupting Capacity ( anada, will turn out both iqueous and 


' | high-purity anhydrous products, At pres- 


—e ent, all hydrofluoric acid used in the coun- 
kK MOTOR STARTER try is imported from the | S. and Europe 
Diesel-Loading pumps with 


Clam Om 5 Harton. Automation Conference 


Petroleum engineers specify these Starters 

for Division 2 semi-hazardous locations Scheduled at Fordham 
because they assure substantial savings , 
OUTSTANDING ADVANTAGES in installation and operation. A top-management conference on data 
processing automation will be held Novem 
ber 26-27 by Fordham University’s School 
of Business, in cooperatin with the Third 


Construction advantages include: Type III 
1. Reduced floor space weather-resisting enclosure with drip-proof 
2. Low-cost Div, 2 design —_ es yr a _— sl International Automation Exposition. The 
oil switch which opens volt contro PLE CM ke held « +e ai 
s. 50,000 KVA interrupting transformer before ene door can be open- Show 1 men mos — "Now en 
capacity ed to operate main line disconnects . . . 
4. Combination starter with overload and control relays in flanged 
Disconnect Switches (Class I, Group D) enclosure with remov- The program is designed to serve senior 
able cover . . . main contactor with alloy officers of companies which are using 
contacts oil-immersed in rear tank. On volt- office automation or which are planning 
age dips, push button circuit maintained up | Saapmation geegects. Detals conseraing 
to 2 seconds by simple 3-wire circuit. ‘Stop registration and the program for the two 
for positive operation circuit” opens without delay when ‘ Off day sessions are available from the Third 
7. Simple 3-wire TIME-DELAY button’ is pressed International Automation Exposition, 
- Room 359, 525 Lexington Avenue, New 
UVP push button circuit EC&M 2200-5000 volt Starters are also Wael % 
8. THERMAL-MAGNETIC available in Totally Oil-immersed Division 
Overload Relays give 2 Style and in Division I style. Both are . 
accurate motor protection available with Oil Disconnect Switch (for Premium Octanes Recover 


. trip instantly on faults main line). 


sJuilding in 
26-350 


5. Corrosion resistant, weather- 
proof construction 


6. Copper tungsten contacts 


The nationwide weighted average for 


9. All internal wirin mpl 
. erna ring complete premium-grade gasoline on sale at service 


10. Self-contained bus and pot- Write for 16-page Booklet 1062 stations in August 97 octane numbers, up 
heads are optional for complete details. - 0.1 from July. Ethyl Corporation’s monthly 


survey shows the average for regular-grade 








gasoline was unchanged from the previous 
month’s 90.1 numbers 
The premium average for August was 
SQUARE D COMPANY | equal to the June figure, and was up 1.1 
numbers from the average for August 
EC&M DIVISION + CLEVELAND 28, OHIO | 1955. The average for regular-grade gaso- 


line was 1.6 numbers higher than the 
figure for the same month a year ago 








Of the 53 cities covered in the survey, 
nine reported premium averages of more 
than 97.5. Shreveport, La., was highest 
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are yOur ¢ Abrasio dE 
n and Erosion? 
refractory __* Slag Attack? 


castable * Overhead Applications? 


ma laelretilate ms 
problems neal roperties 
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B&W makes a wide 

pecializec f pit 

1 refra 

sani ctory castables ay 
your problem 


’ C 
helpful data in B&W ae 
TiN ] 


) 
end for your copy today 


of products and uses 


Castables 
Baw Kaocrete-32 Baw Kromecast 


Special High Temperature Service—T° 3200 F Chrome-base Castable for Resistance to Attack 
of Slag and Other Reactive Products 
Baw Kaocast To 3100 F 


High Temperature, General Purpose Use— 
To 3000 F Baw Hydrochrome 


Chrome base Castable for Resistance to Attack 
Baw Kaocrete- A of Sieg and Other Reactive Products 


General Purpose Use—To 2700 F To 2800 F 


Baw Koocrete-B Insulating Concrete-Mixes 
For Ease of Plastering '" General Purpose paw Kaolite-20 - Kaolite- .20-Gun 
Use—To 2300 F ; Baw Kaolite-22 * Kaolite-22- Gun 


Baw Kaocrete-D For Castable Convenience Plus Insulating 


For Extra Strength and Abrasion Resistance — Effect 
To 2500 F 


«WILCOX, 
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LEGEND 


FLUID A FLUID B 
Fluctuating Inlet Fluctuating Inlet 
Pressure Pressure 


FLUID A 
Constant Equalized 
Reduced Pressure 


FLUID B 
Constant Equalized 
Reduced Pressure 


FLUID C 
Blended Fluid of 
Desired Characteristics 


SPECIFICATIONS 


Sizes Available—3” and 6” flanged iron 

or steel 

Capacities—30 to 900 gpm— « vi ppb 
16” C,=275 


Accuracy > 1% —Pressure rating 100 psi 


FISHER 
MARSHALLTOWN, 


GOveERNOR 
IOWA 


AUTOMATICALLY 
BLENDS TWO FLUIDS 
IN ACCURATE 
DESIRED PROPORTIONS 





® Eliminates necessity of measuring given quantities and batch agitation. 

® No vapor loss in gasoline blending. 

® Reduces blending process expense. 

® Pointer and scale device affords simple method of accurately controlling 
percentages of inlet fluids to be blended. 

® Successfully used for over 10 years. 


The Fisher Type 430 Blending Valve will accurately blend two liquids in any 
proportion, holding the blend ratio constant and independent of variation in 
pumping pressure by action of the equalizing pressure regulator. It is suitable 
for blending any fluids of moderate viscosity which do not carry suspended 
solids and which flow at relatively constant temperature. A great number have 
been installed in refineries and bulk plants for blending different grades of 
gasoline to obtain a higher octane grade. 

The blending unit employs the principle of parallel metering of the fluids 
through two orifices whose rates of area may be varied, while at the same time 
holding the pressure drop across the orifices at the same value. Thus, the ratio of 
the two orifices areas is in direct proportion to the bleed or ratio of the two 
flowing streams 


COMPANY 
° WOODSTOCK, ONTARIO 





LEADS THE INDUSTRY IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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What's Happening... 


with an average of 97.8. On regular, 16 
cities showed average ratings of 91 or 
higher, as compared to 15 cities in July 
Hartford, Conn., and the metropolitan 
New York New Jersey area were highest 
with 92.3 


U. S. Thruput Reported 
At 8,632,390 B/D 


Crude thruput capacity of U. S. refin 
eries increased 211,760 barrels a day last 
year, reaching 8,632,390 barrels a day on 
January ] 

An analysis by the Bureau of Mines 
shows three refinery districts accounted for 
about 90 percent of the increase. They 
were California, 45 percent; Texas-Gulf 
Coast, 31 percent, and Indiana-Illinois 
Kentucky, 25 percent. Decreases in capac- 
ity were reported in the East Coast, 
Appalach in Area Number 1 and the 
Arkansas-Louisiana inland district 

The number of refineries was reduced 
during the year from 326 to 318, while 
the capacity of the iverage refinery was 
increased to 4 145 barrels a day from 
25,830 barrels. There were 267,000 barrels 
a day of additional refining capacity under 
construction on January | ind 252,200 
barrels i day more Was slated is replace- 
ment facilities 

About 3 percent of the nation’s refining 
capacity, 251,589 barrels a day, was shut 
down on January 1. Included in this figure 
was 49,754 barrels a day of capacity which 
was believed to be inoperable without 
reconditioning 

he report also shows that di 
the capacity of U S. cracking 


was increased 9.5 percent 


Refinery Payrolls Double 
In Seven-Year Period 


While the number of refineries in the 
U. S. has been declining, the number of 
employes at work in refineries has been 
on the increase 

The Census Bureau shows that the nun 
ber of refineries dropped from 437 in 194 
to 409 in 1954. But the number of refinery 
workers climbed from 145,800 to 153.200 
while refinery payrolls went up 52 percent 
from $535,800,000 in 1947 to $816,800 
000 in 1954 


World Petroleum Assets 
Estimated at $63 Billion 


In the ten years since World War II 
the petroleum industry of the Free World 
has reached new hichs mn consumption 
ear nes and expenditure 

Accordis to an analy prepared by 
New York’s Chase Manhattan Bank, the 
TOSS fixed issets of the entire e) industry 


in the Free World now stands 
$63 billion, of which about 64 


ivested in facilities located in the 1 

The Free World u of petroleum 
1955 reache ar ! high 
billion barrels a day This was an increase 
of 10.6 percent over the consumption for 
1954 and 103 percent more ‘than the 
1;unt requ red in 1946 
Report ng on the 1955 
major U mpar 
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r 
il 





ALOK * 
c-V RINGS 


ARE INDUSTRY'S MOST 
UNIVERSAL PACKING... 


Countless successful applications of 
C-V Rings under the most severe serv- 
ice conditions have made this the clos- 
est approach to a universal packing 


It will effectively handle all industrial acids, alkalis, solvents, or 


ganic and hydraulic fluids. . 


. temperatures from —120°F. to +500°F 


...i8 equally suited to valves, pumps, mixers, hydraulic cylinders and 


“ge 
ALWAYS STACK 
GREATER HEIGHT 
THAN 80% 
STUFFING or 

BOx | NOMINAL 
CROSS RADIAL 


SECTION - R THICKNESS 


C-VU RING CONSTRUCTION 


ALWAYS STACK 
GREATER HEIGHT 


THAN 0% 
STUFFING OF 

Box NOMINAL 
CROSS RADIAL 


SECTION be g -| THICKNESS 


C-VM RING CONSTRUCTION 


like equipment 

“John Crane’’ C-V Rings have ex 
tremely low coefficient of friction. ‘‘Break 
out”’ friction is only slightly higher than 
running friction 


TWO STYLES ARE AVAILABLE: 
C-VU RINGS for low pressure service 


such as control and regulator valves 
handling gases and fluids, where it is ne« 
essary to have a very sensitive and resili 
ent type packing 


C-VH RINGS for high pressure service 

for use in pumps, hydraulic cylinders 
and like services at pressures ranging to 
500 psi. and over. These rings are con 
structed with a heavy wall heel to with 
stand pressure requirements. They are de 
signed to provide voids between rings, so 
that as the Teflon expands due to heat, 


this take-up room minimizes any excess friction in the stuffing box 


“John Crane’ C-V Rings are available in full line of standard sizes 
and male and female adaptors. Sizes can be molded to stuffing box 


specifications 


Request Bulletin T-110 


*"John Crane” C-V 
DuPont Teflon. 


Crane Packing Co., 642! 


Rings are made from Chemlon—the best in 


Oakton St., Morton Grove, Ill. (Chicago 


Suburb). Jn Canada: Crane Packing Co., Ltd., Hamilton, Ont 


er funy 
cy rw he t -~_" 
AL COMPUUS 


= 


PTT 
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ZESOP’S FABLES 


Emerging from the marshes, 
the Quack Frog proceeded 
to announce to all the 
animals that he had a 
medicine for curing any 
disease, or for making one 
stronger and handsomer 

Up spoke the Fox: “Ha, 

all you do is croak and 
quack all day you don't 
really expect us to believe 
you can cure others when 
you cannot even heal your 
own bulging eyes, ridiculous 
legs and blotched, 

wrinkled skin? 


With this, Quack Frog 
immediately hopped back 
into the bog from whence 
he had come 








Moral: 


Eventually, false claims or cure-alls are labelled as ‘*Quack.” 


... there is, however, a “cure-all” when it comes to the bonding of fire 
brick ... famous ADAMANT, the original high temperature cement, is 
literally unbeatable as a bonding agent. ADAMANT joints are gas-tight, 
metal-tight, withstand vibration .. . effectively resist abrasive action of 
dust-laden air... and, ADAMANT sets without shrinking or cracking 

. Maintains its bond throughout temperature range. Our new Bonding 
Mortars bulletin #3 will gladly be sent on request. 


otfielid 


ESTABLISHED 1907 REFRACTORIES 
ADAMANT and other ADA products 








swanson and clymer sts. 
philadelphia 47, penna. 
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which refined about 65 percent of the 
Free World’s petroleum supply in 1955, 
had earnings of $2668 million, as against 
$2319 million for the previous year 

The group paid out $1117 million in 
cash dividends in 1955, or 41.9 percent 
of its earnings. Stock and other dividends 
totalled $366 million. By contrast, these THE EMPHASIS is ON 
companies declared cash dividends of $991 | 
million in 1954 


Capital expenditure by the group © 
amounted to $3905 million in 1955. also WHEN DESIGNING HELIQ AD 
a new record. The same companies spent | 


$3669 million in 1954 | 





This capital program climaxed ten years 
of expansion in the Free World industry A is | D R OTA RY P L N G ER P MM P Ss ! 
by U. S. companies. In the decade 1946- | 
55, the group analyzed spent a total of 


$27.5 billion for improving its facilities + Unique designs based on soUnd engineering principles! 
both in the l S. and other countries | 


' . ® Underrated or conservative capacity ratings . . . to handle Un- 
Two Caltex Refineries 


Receive Safety Awards 


[Two ( iltex refineries one at Batanga 
operated by Caltex Philippines Inc., the downtime! 
other at Pernis near Rotterdam operated 
by Caltex Petroleum Mij (Nederland) N 
\ have won awards for outstanding 


safety records. A irds @ ited by the Nz r ‘ ‘ ‘ 
a Safe ay ouncil ok he pen te ae YOUR process more profitable. YOU'LL recognize their design superiority 


expected overloads! 


® Unfailing performance — trUly dependable service to minimize 


..and the most important one — YOU! These pumps are designed to make 


by Batangas employees of one million man , , , 
aed sli & hae neti. adel ake when the pumping assignment is a really tough one. Many exclusive fea 
nificant reduction of frequency of disabling 


injuries at Pernis tures (oversized suction and discharge openings, extra large shafts and 


bearings, external anti-friction bearings, etc.) contribute to the long life, 


Stauffer Expands 


‘ PEGA high efficiency, and application flexibility that characterize the Kinney 
Niagara Facilities Liquid Pump line. Request complete details. 

Stauffer Chemical Company is expand 
ing its Niagara Falls facilities for the man 
ufacture of titanium tetrachloride. The For viscous fluids (asphalts, heavy oils, 
company 18 completing an expansion 


rease, emulsions, acid sludge, etc 
which about doubles the facilities it had MODEL SD E 8 


can be used to meter or proportion 


wha age A ir wo tar tecgelndle ROTATING ~ fvid pumped. No volves, blades, 


program, which is scheduled for comple 

tion early in 1957. will quadruple the PLUNGER PUMP springs, or vanes. Models range from 
companys capacity of a year ago. The ‘ 1% GPM to 500 GPM and working 
tetrachloride is used as a catalyst in the } pressures from 70 to 250 psi 
production of s ich plastics as polyethylene 


Bureau of Standards 
To Relocate in Maryland 


National Bureau of Standards has MODEL HQ a wide viscosity range (from gasolines 


se 
lected Gaitherburg, Md., for the new loca HELIQUAD or solvents to heavy oils or residuals 


tion of its Washineton laboratories. The . Bearings and timing gears external to 


move will permit the bureau to plan new ROTARY PUMP . ; pumping chamber. Capacities up to 
/ y . " uv iti , 

buildings to replace its existing facilities, ‘ 2500 GPM and pressures up to 300 psi 

which have been in use by the bureau since 

1903. The laboratories in Washington have 


been judged inadequate for current needs 


Unique heliquad rotors assure contin 


vous, non pulsating fluid delivery over 


KINNEY «4: DIVISION 
THE WEW YORK AIR BRAKE SA ALL f * 
59> WASHINGTON STREET + BOSTON 30- MASS ) 


MIERMATION AL SALES OPFICE #0 weer 


Indiana Standard Starts 
. ° ° Write today for your copy of 
Chemical Reorganization Bulletin LSTA which describes 


the complete line of Kinney 


wiw Yours omy 
Amoco Chemicals ( orporation will be Liquid Pumps or contact one 


the name of a company res ilting from the of our competently staffed offices *Please send Bulletin LSIA describing Kinney Liquid Pumps 


s ri id ( 

proposed consolidation of three chemical in Baltimore, Charleston, W. Va 
| 

subsidiaries of Standard Oil Compan Charlotte, N. C., Chicago (le 

Indiana Jay H. Forrester will beco 


president of the new corporation when 


Name 
Grange), Cleveland, Detroit Title 
Houston, Los Angeles, New Or 
companies are ct nsolidated late . leans, New York, Philadelphia 
See What Happening Among | t Pittsburgh, San Francisco, St 
the Industr) Louis or The Internationa! 

Ihe first step in the reorganization o Sales Office, 970 West St., New 
liana Standard’s chemi liates v York 6, N.Y 


C ompany 
Street 


City 


Ine 


J 9 ri 7 ; s ; 
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Dynalog Electronic Instruments 

Complete line of indicators, recorders, and controllers 
employing the advanced Dynalog measuring system in which 
a friction-free air capacitor replaces conventionial slide- 

wire — provides continuous, stepless balancing action. 
Dynalog Instruments provide up to six records on a single 
round chart. For use with resistance or voltage type 


primary elements — pneumatic or electric control action. 


Multi-Record Dynalog 

@ 6 color-coded temperature records on one round chart. 
Each record line a distinctive, non-smudging color. 
No slidewire 


no batteries — no standardizing. 


Thermocouple or resistance bulb types. 








Consotrol Recording Control Station 


One of the complete Consotrol line of compact panel indicators, 
recorders, and controllers. This advanced control station features full 4” 
chart and scales, six-months’ ink supply. bumpless auto.-man. transfers. 
The M/58 Consotrol Controller, shown here integrally mounted, provides: 





@ All four control actions, with 
two reset ranges, easily adjust- 
able to widest variations in 
operating conditions. 


Easy lever-setting proportional 
band, calibrated to 500%. 

High sensitivity and precision 
due to unique “floating disc” 


balancing action—even at 
widest settings of proportional 
band. 


Interchangeable “plug-in” 
components. 

Continuously variable reset re- 
sistance gives 500:1 rangeability. 


PRIMARY ELEMENTS 


A complete selection of primary 
elements for filled thermal systems, 
resistance bulbs, and thermo- 





couples. Besides standard and ther- 


: 
Dynatherm Resistance Bulb 
For use with Dynalog 

Electronic Instruments. 

Superior measurement perform 
ance for temperature up to 600°F. 
Fastest response due to positive 
metal-to-metal end contact with 
standard wells or sockets. 

Highest sustained accuracy. Per- 
mits use of extra-narrow scales 

ideal for precise temperature dil- 
ference measurements. 


mocouple types, special elements 
and accessories are available to 
meet the requirements of virtually 
any industrial application. 


Roll Surface Temperature 
Element 


@ Continuous, automatic measurement 
or control of roll surface temperatures 
up to 450°F. 

Extra-rugged construction — with a 
“feather” touch. Won't mark or score 
the roll. 

Eliminates friction, radiation, and con- 
vection errors. 

Simplest, most accurate way to meas- 
ure roll surface temperatures. 





from -450°F 
to ¢ 2800°F 


Model 12A Temperature 
Pneumatic Transmitter 


@ Simple way to measure remote tem- 
peratures in the —100°F to + 1000°F 
range. Operating spans of 50°, 100°, 
200°, and 400°F. 

@ Compensated for ambient tempera- 
tures and pressures. 

@ Compact, easily installed. Uses reg- 
ular 1/4,” O.D. tubing transmission lines 
—no troublesome conduits, no costly 
capillary tubing. 

@ Suitable for any hazardous, corrosive, 
or outdoor location. 


Electric Proportional 

Action Controller 

@ Can be used with any Foxboro 
measuring system — mechanical or 
electrical. 
Precise, frictionless control action 
through electronic relay and elec- 
tric valve operator. 


3 types of proportional 
action available. 


control 


Setting knob permits easy, stepless 
adjustment of control band through- 
out range of instrument. 


DEGREES 
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Whenever you have a temperature 
problem in the —450°F to +2800°F 
range, you can depend on Foxboro 
Instrumentation for the best solution. 
Foxboro’s outstanding combination of 
truly advanced instruments and un 
equaled experience in applying them, 
has successfully solved temperature 
problems as widely different as helium 
liquefaction and jet engine testing. 
Foxboro offers a wide variety of primary 
elements, transmission devices, indica 
tors, recorders, and controllers. Whether 
a single instrument or a combination is 
required — filled-system, electronic, or 
electric — you can be sure of fitting the 
process exactly. Unique Foxboro devel 
opments, such as Dynalog* Electronic 
Instruments, Dynatherm Resistance 
Bulbs, and the 12A Temperature Trans 
mitter, continually maintain control 
standards in step with every advance of 
modern processing. A few of the instru 
ments which typify Foxboro's better- 
engineering are shown on these pages. 
Chart below shows complete tempera 
ture ranges covered by Foxboro measur- 
ing systems. Write for complete details. 
The Foxboro Company, 749 Neponset 
Ave., Foxboro, Mass. 


FACTORIES IN THE UNITED STATES, 
CANADA, AND ENGLAND 


FOXBORO 


TEMPERATURE 


measurement 
and control 
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Shutdowns for repairs of fire 
clay linings in refractory units 
are expensive. The frequency 
and duration of these shutdowns 
can be greatly reduced by the 
use of a steel grating armor 
known as ‘'Gridsteel'’, which 
holds the castable refractory lin- 
ings in place longer and armors 
them against the bombardment 
of catalytic elements 

"Gridsteel'’ is available in a 
special loose clinch to conform 
easily to curved surfaces. 

For complete information, 
write for brochure on 
Irving “Gridsteel” 
Contour Retainer Mesh 


* 


"A Fitting Grating 
for Every Purpose"' 


IRVING SUBWAY GRATING CO., Inc. 


Originators of the Grating Industry 


Offices and Plants at 
5090 27th St., LONG ISLAND CITY 1, W. Y. 
1890 10th St., OAKLAND 23, CALIFORNIA 
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taken with the renaming of Hidalgo Chem- 
ical nder its new 
Amaco Chemicals has qualified to do busi- 
ness in all 48 states 

Besides the 


( ompany, 


Company. lt name, 


Hidalgo Chemical 
headquarters in Tulsa, 
being consolidated are 
Indoil Chemical Company, a Chicago con- 
cern, and Pan American Chemicals Cor 
poration, which has offices in New York 

The chemical consolidation is part of 
a recently-announced functional reorgani- 
zation of nine Standard Oil Company (In 
diana When it is 
Amoco Chemicals Corporation 


former 
which 
the subsidiaries 


subsidiaries into four 
comple ted, 


will have its main offices in Chicago 


Electric Bond & Share 
Acquires Chemico 


Chemical Construction Company has 
been sold to Electric Bond & Share 
Formerly an affiliate of American 
Cyanamid Company, it was sold for an 
Plans call for Chem 
and builder of chemical 
to be operated as a unit 


Com- 
pany 
undisclosed amount 
ico, a designer 


plants separate 


IRAA Files Protest 
Against UOP Sale 


Independent Refiners 
America has filed a protest with the 
York supreme opposing the 
Universal Oil Products Company 

M. H. Robineau, president of the asso- 
ciation, said the technological services pro- 
vided by Universal are vital to the inde- 
pendent refining industry. He fears that, 
under the proposed sale, independent re- 
finers would lose this service 


Association of 
New 


court sale of 


Guaranty Trust Company of New York, 
trustee of The Petroleum Research Fund, 
holds UOP asked 
the court for authority to sell the securi- 


ties 


which securities has 


The association has prote sted the sale 
also to the Justice And Sen 
Sparkman, chairman of the Senate 

Business Committee, has asked the 
make a study of the 


Department 
ator 

Small 
department to close 


proposed sale 


Changes Firm Name 


The corpor ite Escamb i Bay 


bee n 


name of 
changed 


established. The 


Chemical Corporation has 


ind permanent offices 





A scale model of a 


lytic-cracking plant is being used as 


second cata 
a three-dimensional blueprint at the 
Pernis refinery of N. V, Bataafsche 
Petroleum Maatschappij in The 
Netherlands. Built of Wood, plastic 
and copper to a scale of one 
the model allowed Shell technolo 
to study the plant and layout 
before construction 
This 
project 


in 50, 


wists 
was 


ol pipe 


started avoided alterations 
underway 


Later, the model was used for plan 


once the was 


ning the erection of shear legs when 


large components were being hoisted 
into position 
The model is built in three parts 


the catalytic cracker itself with frac 





Shell Miniature Cuts Costs 


AP 


vy 


- 


tionating tower, the distillation unit 
feed 

The M are 
tables 
together for 


in which the is prepared and 


the gas treater mounted 


on separate which can_ be 
placed 
complete plant 

Despite its 
proved 


Savings in 


studying the 


$19,000 


economical, 


cost, the 
model permit 
drawings, pipe 
work and painting With the model, 
4000 drawings still 
were required to build the cracking 
of the model is 
that by studying it contractors were 
able to make 
mates, turning in 


ting a 
however, about 


unit. One advantage 


more accurate esti 
tenders on an 
least 10 
have 


average ol! at 
than 


percent less 


would been expected 
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HIGH FIBOVE succrneesranoanos: 


The Newly MODIFIED" 
Hammel-Dahl Standard 
3000 Series CONTROL VALVE 


Now incorporates the following 
additional features: 


Retained gasket design for bonnet and 
blindhead joints. 


One-piece construction bonnets and 


blindheads. 
Cast ductile iron open-yoke. 


Pressed steel diaphragm casings and steel 
spring barrel. 


Four spring ranges interchangeable in any 
superstructure: 0-30, 3-15, 5-25, or 6-30 
PSIG. 


Superstructure removable without disturb- 
ing the stuffing box or the gland flange 
bolting. 


Oversize diaphragm case interchangeable 
with standard case. 


Plug stem —spring stem split — coupled. 
(Simplifies assembly and disassembly, and 
prevents twisting of the plug stem.) 


Integral mounting bracket for all makes of 
positioners on all superstructures. 


Calibrated hysteresis test of every valve. 
Record supplied on request. 


*Available as soon as our current valve stock is 
depleted. 


COMPLETE 


Information in 


Bulletin 101-D 


q)-) 175 POST ROAD, (WARWICK) PROVIDENCE 5, R. |., U.S. A. ~) 


SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. I., U. S. A., CANADA, ENGLAND, HOLLAND AND ITALY 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT 
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Fe See Sess aS 


I How to Solve Problems & 
- of ACCURATE GAGING : 


of levels and pressures 


COLD and SLOW 
i orHOT and FAST f 


es cee es es es es ee 


, hen liquid - 
. when liquids are 4 


Whether you handle liquids whose 
flow is ‘slow as cold molasses,” or 
which boil and surge so they're hard 
to gage, Jerguson can solve your 
problems of accurate liquid level 
and pressure gaging. 


Jerguson 
Heated 
or Cooled 
Gages 


Specially designed to 
carry a Circulating me- 
dium . heated to 
speed up the flow of 
slow, cold liquids... 
cooled to slow down 
boiling or surging 
liquids. Give you accu- 
rate liquid level read- 
ings, without tracing. 


L 


Jerguson 
Heated 
or Cooled 
Valves for 
Pressure 
Gages 


Jacketed design with built-in trac- 
ing. Cold, heavy liquids flow so you 
get accurate pressure readings. Spe- 
cial design reduces threaded connec- 
tions; combines unions, nipples, etc. 
in one compact unit. Ideal for cold 
services, waxes and other heavy ma- 
terials. 


Jerguson Gages and Valves now 
available with Electric Heating. Ask 
for special details. 


Write for Data Units: #237 on Heat- 
Cooled Gages; #252 on Valves for 
Pressure Gages, etc. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 


100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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What's Happening. -« - 


the 


become 


has discontinued the use of 
word “Bay” in its firm name to 
Escambia Chemical Corporation 
Executive offices of the corporation now 
261 Madison Avenue, New York 
Its research and development activities will 
be carried on at and Newton, 
Mass. And its production facilities are the 
new pe trochemu il pl int at Pe nsacola Fla 


company 


ire at 


Cambridge 


Coal Industry to Use 
Petroleum Processes 


Jones & Laughlin Steel Corporation has 
plans for using advanced pr troleum-refin- 
ing techniques for the first time in the 


steel industry Refining facilities costing 


MEETINGS 


National Petroleum Association, 
Annual Meeting, Traymore 
Hotel, Atlantic City 

American Chemical Society, 
Meeting, Atlantic City 

National Soctety for Testing Materials 
Pacific Area National Meeting 
and Apparatus Exhibit, Statler 
Hotel, oo. Angeles 

American Institute of Electrical 
Engineers, Annual Electrical 
Conference of the Petroleum 
Industry, Kansas City, Mo 

American Society of Mechanical 
Engineers, Instruments and 

ulators Division and Instru- 
ment Society of America Exhibit 
and Joint Conference, Coliseum, 
New York. 

Annual Instrument-Automation 
Conference and Exhibit, Spon- 
sored by the Instrument Society 
of America, Coliseum, New York. 

National Association of Corrosion 
Engineers, Annual Corrosion 
Control Short Course, Centenary 
College, Shreveport. 

Mid-Continent Oil and Gas Associa- 
tion, Louisiana-Arkansas Division 
Roosevelt Hotel, New Orleans. 

Mid-Continent Oil & Gas Association, 
Louisiana-Arkansas Meeting, 
Hotel Roosevelt, New Orleans. 

» Petroleum Refiners Associa- 

’ atrial Re- 
lations Meeting, Henning Hotel, 
Casper, Wyo 

American Soctety for Testing 
Matertals, National Meeting and 
Apparatus Exhibit, Hotel 
Statler, Los Angeles. 

| American Soctety of Mechanical 

| Engineers, Petroleum Mechanical- 
Engineering Conference, Conrad 
Hilton Hotel, Dallas 

America Ot! Chemists’ Society, 
Sherman Hotel, Chicago 

Trade Fair of the Atomic Industry, 
Sponsored by the Atomic In 
dustrial Forum, Navy Pier, 
Chicago. 

Chemical Market Research Associa 
tion, Chateau Frontenac, 

Quebec City, Quebec 

Natural Gasoline Association of 
America, Oklahoma Regional 
Meeting, Skirvin Hotel, 
Oklahoma City. 


Annual 


Texas Mid-Continent Oil & Gas 
Association Annual Meeting, 
Rice Hotel, Houston 

American Institute of Electrical 
Engineers, Fall General 
Meeting, Morrison Hotel, Chicago. 

Chemical Industry Corrosion Con- 
ference, Sponsored by The Inter- 
national Nickel Company, 
Wrightville, Beach, N.C 

American Society of Mechanical 
Engineers American Society of 
Lubrication Engineers, 

Third Lubrication Conference, 
Chalfonte-Haddon Hall, Atlantic 
City, N.J 

California Natural Gasoline Associa- 
tion, Annual Fall Meeting, 
Hiuntington-Sheraton Hotel, 
Pasadena, California. 


use Readers’ Service Cards, last page 


more than $2 million will aid in the pro- 
duction of coal chemicals 

Esso Research and Enginecring Com- 
pany has licensed Jones & Laughlin to use 
its Hydrofining process for the removal of 
sulfur. And Universal Oil Products Com- 
pany licensed the company to build a 
Udex unit for the final purification and 
removal of all remaining 
impurities, 

The combination of these processes will 
purify the chemicals produced from all 
Jones & Laughlin’s by-product coke-oven 
The plants will be installed at 
the company’s Aliquippa, Pa., works. They 
will be completed early in 1957. The 
Badger Manufacturing Company is prime 
contractor in and 


non-aromatic 


operations 


charge of engineering 
construction 

Consumption of the light oils produced 
as byproducts of the coking of has 
been rising rapidly. For instance, benzene 
production has increased from 30 


{ oal 


million 


CALENDAR 


13. American Chemical Society, Louisiana 
Section, Jung Hotel, New Orleans. 
20 | Oil Progress Week 
17 | National Association of Corrosion 
| Engineers, Northeast Regional 
Meeting, Drake Hotel, 
Philadelphia. 

Western Petroleum Refiners Assocta- 
tion, Regional Technical-In- 
dustrial Re ions Meeting, Rufus 
Garrett Hotel, El Dorado, Ark 

National Lubricating Grease Institute, 
Annual Meeting, Edgewater 
Beach Hotel, New York. 

Association of Consulting Chemists 
and Chemical Engineers, Annual 
Meeting and Symposium, Belmont 
Plaza Hotel, New York. 

National Association of Corrosion 
Engineers, South Central Re- 
gional Meeting, San Antonio 

American Society of Mechanical 
Engineers American Institute 
of Mining and Metallurgical 
Engineers, Joint Fuels Confer- 
ence, Sheraton-Park Hotel, 
Washington, D.C. 

Natural Gasoline Association of 
America, Southern Regional 
Meeting, Captain Shreve and the 
Washington-Youree Hotels, 
Shreveport, La 

Independent Petroleum Association 
of America, Annual Meeting, 
Statler Hotel, Dallas 


Commercial Chemical Development 
Association, Cincinnati. 

Society of Automotive Engineers, 
National Diesel Engine, Drake 
Hotel, Chicago. 

Fifth Annual Instrumentation 
Conference, Sponsored by 
Louisiana Polytechnic Institute, 
Ruston, Louisiana. 

Symposium on Process-Data Logging, 
Sponsored by the Instrument 
Society of America, Bellevue- 
Stratford Hotel, Philadelphia 

National Association of Corrosion 
Engineers, Southeast Regional 
Meeting, Charlotte, N.C. 

Society of Automotive Engineers, 
National Fuels and Lubricants 
Meeting, Mayo Hotel, Tulsa 

American Petroleum Institute, 
Annual Meeting. Conrad Hilton 
Hotel and Palmer House Chicago 

National Association of Corrosion 
Engineers, North Central Re 
gional Meeting, Detroit 

Third International Automation 
Exposition, Trade Show Building, 
New York. 

National Exposition of Power and 
Mechanical Engineering, Spon- 
sored by the American Society 
of Mechanical Engineers, 
Coliseum, New York. 

American Chemical Society, National 
Chemical Exposition, Cleveland, 
Ohio. 

| Natural Gasoline Association of 
America, Panhandle Plains Re- 
gional Meeting, Herring Hotel, 
Amarillo, Texas. 
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More than 600 HUDSON Solo-aire and Combin-aire Units are 
giving complete satisfaction both in mechanical operation 
and in meeting cooling performance specifications in... 


Solo-aire Units, installed in space formerly occupied 
by water box submerged coolers, are used for con- 
densing and oil cooling, eliminating water circulation 
of 4200 gallons per minute. Previous high mainten 
ance costs due to water scaling and corrosion are 
also eliminated. 


Solo-aire Units as pictured at left, and Combin-aire 
Units, are minimizing water consumption, lowering 
water treatment costs, and lowering over-all main- 
tenance expense in scores of Gas Processing Plants 
in the United States, Europe, Pakistan and South 
America. 


Solo-aire Units are installed in many of the larger 
main line Compressor Stations in the United States 
for cooling gas, jacket water, and lube oil, HUDSON 
auto-variable pitch fans allowing accurate, automatic 
control of cooler outlet temperature are used in many 
of these installations. 


Vapor at 550°F. is condensed and condensate sub- 
cooled in Solo-aire pictured at left. In services for 
cooling of very high temperature fluids, and cooling 
of fluids with which water contamination must be 
avoided, Solo-aires are particularly adapted. 


HUDSON 


ENGINEERING CORPORATION 
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LARGE POWER SAVINGS 


and Accurate, Automatic Temperature Control 
with HUDSON AUTO-VARIABLE PITCH FANS 


WHY do Hudson Auto-variable pitch fans on 
Hudson Solo-aire and Combin-aire units not only 
vive accurate temperature control of cooled 
treams, but save up to 85% of fan horsepower 
compared with conventional fixed pitch fans? 


BECAUSE fiavcd pitch han are usually 
elected to move the au required under 
conditions of summer air temperature and 
maximum heat load, and needlessly move 
uch maximum quantity even under con 
ditions of winter air temperatures and 
lower-than-design heat load With Hud 
on Auto-variable pitch fans the blade 
pitch is automatically controlled by out 
let cooled thuid temperature so that onl 
the quantity of air required to maintain 
this temperature is moved. This quantity 
in winter may be only 30° of that re 
quired in summer, resulting in fan horse 
power saving of &5% attributable to 
\uto-variable pitch) fans as compared 
with conventional fixed pitch fan 


OVER 200 AUTO-VARIABLE PITCH FANS are providing «a 
curate, trouble-free temperature control in Hudson Solo-aire and Combin-aire 
units. Minute changes in cooled fluid outlet temperature immediately and automatically 
changes pitch of fan blades, increasing or decreasing flow. Control is effective despite 
changes in heat load or hot fluid inlet temperature; and over ambient air temperature 
ranve of more than 150° J 

Consult Hudson for more detailed information on the application of Aut iriable 
pitch fans to present or future installation 


HUDSON AUTO-VARIABLE PITCH FANS 


Accurately control temperature * Prevent freezing even in extremely cold weather. 


Effect major savings in power * Operate with standard pneumatic instruments. 


Reduce cost of control equipment. * Have all moving parts of control mechanism 


Eliminate by-pass piping completely enclosed and weather-proofed 


HUDSON 


ENGINEERING CORPORATION 





FAIRVIEW STATION HOUSTON, TEXAS 





gallons a year in 1938—when the only 
source was coal—to more than 300 million 
gallons this year. Coal currently supplies 
about two-thirds of this volume, with the 
remainder coming from petroleun 


Champlin Installs 
Digital Computer 


Champlin Refining Company has ac 
quired a digital electronic computer to 
increase the efficiency of its refining op 
eration. The unit, which was purchased 
from Logistics Research, Inc it Redondo 
Beach, Calif., will compute the cost pet 
barrel ot gasoline and permit the company 
to find the optimum of efficiency on any 
project within a few minutes 

In computing price per barrel, the unit 
can “remember” details of graphs relating 
to limiting vapor pressure required octane 
number of the output and the effects of 
adding tetraethyllead to different base 
stocks. It can store up ind obey sequences 
of up to 16,000 instruments, and calculate 
problems of any complexity n any de 
sired sequence 


Sinclair Plans to Buy 
Minnesota Refinery 


Sinclair Oil Corporation is considering 
a plan for its subsidiaries to purchase the 
properties of Southern Production Com 
pany Ir The purchase which would be 
wcording to a plan for the complete 
liquidation of Southern Production 1s 
subject to several conditions ncludine the 
| stockholders If the plan is 
1 out, the assets to be acquired by 
Sinclair will include a recently-completed 
refinery near St. Paul, Minn., with a daily 
capacity ol 25.000 barre! 


Program to Boost 


Interest In Science 
Manufacturin Chen 


» the 
will 
school 
» cost $1 million « 


ly conducted by the association 
show that by 1965 the [ will be short 
$57,000 engineers ind = screntists The 
chemical industry alone will b hort 93 


OOO scientists and eneu 


Acquires Full Control 


Standard QOil (¢ ompany Indiana 
acquiring full ownership of Utah Ojl Re 
fining Company, Standard previously has 
held a U-percent-interest in the Salt Lak 
City concern 


is 


Lion Takes Safety Award 


Lion Oil Company, a division of Mon 
santo Chemical Company, has received an 
Award of Honor from the National Safety 
Council for accident-prevention records 
set by Lion employe s during 1955 

The award, which is the highest recog 
nition for industrial-safety achievement 
made by the council, was presented to 
Lion for “outstanding safety performance 
Lion’s company-wide accident-frequency 


September, 1956—PetRoLeuM REFIN 
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AURORA” APCO Process PUMPS 


NEW APPLICATIONS —the handling of liquefied 


petroleum gases, refrigerants and other light non 
viscous liquids are easy for APCO Z4 Pumps. 


SPECIAL METALS — APCO 724 Pumps are obtainable 


in any machineable alloy. The small amount required 
of such metal represents a real economy. 


PERFORMANCE FEATURES — of the APCO Pump 


are ideal for the type of process duties for which the 
APCO 7Z4 Pumps were designed. 


Write for BULLETIN I11-ZA 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP ovivision 


THE NEW YORK AIR BRAKE ALLEL G 


84 LOUCKS STREET e AURORA: WLLINOIS\ED, 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N.Y 
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FORGED STEEL UNIONS 


ideal for High Pressures of Gases or Liquids, Hot Oils 
High Temperatures, Ammonia Hot or Cold & Power Piping 


easily withstand the severe demands of higher 
it ss drop forged from uniformly heated steel forging bars. Grain and fibre structure are 
refined through the controlled hammer impact on the hot, plastic metal as it is confined in the 
closed dies. The hot forging develops the tensile and torsional strength, the toughness and fatigue 
endurance required to enable the finished Union to resist the most complex 
stresses and strains ever present in high pressure and high temperature piping systems 
@ Nuts are octagon in shape and are Udylited. The nut threads are rust-proof, spark-preef 
and permanently lubricated with Udylite Cadmium 
@ The ends are aiso octagon im shape to provide fiat gripping areas for wrenches 
@ The ends are tapped, sharp and clean, per American Sta 4 6 2-1 1945 (for tapered pipe threads) 


THE “ECONOMY PLUS” UNION 
You'll get greater ruggedness, dependability and service with 
a minimum of downtime or maintenance time. Considering the 
original low cost it’s the most economical Union you will ever buy 
MAIL THIS COUPON TODAY! 





PLEASE SEND US COMPLETE INFORMATION ON THE 6000 LB. PETRO 


NAME 


ADORES TY ZONE TATE 


CLAYTON MARK & COMPANY « 1900 Dempster Street « Suenston, Ilinois 
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Here Is A Proven Answer 


To Sulfide Scale Formation in Reforming Units 


CHICAGO METALLIZING CORPORATION 


announces 


ALUMI-SPRA 


The ALUMI-SPRA process’ is a NEW diffused-coat- 


ing type of aluminizing, 


Recent refinery tests show that ALUMI-SPRA_ coating 
is not affected by H.-H.S corrosion in furnace tubes and 


feed lines in reforming ServVICe. 


DATA SHEET AVAILABLE ON REQUEST 


WRITE OR CALL TODAY 


CHICAGO METALLIZING CORPORATION 
3321 S. Pulaski Road 
( hicago 23, Illinois 
Phone: Virginia 7-7535 


* Patent pending 
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rate in 1955 was 68 percent better than 
the standard established by the National 
Safety Council for the top honor, and the 
company’s accident-severity rate was 92 
percent better than the council's par 


India Eyes Profits 
Of Three Refineries 


The Indian government is studying the 
profits of three foreign-owned refineries in 
India to see if they are making any drain 
on the country’s finances that could be 
avoided. This was revealed in the lower 
house of Parliament after a Communist 
delegate from Bengal charged the refin 
eries were making huge profits and de 
manded that they be nationalized 

In reply to the tengal dele gate, the 
government's Minister for Works, Housing 
and Supply said it was too soon to consider 
whether the concession the government 
had granted these companies were exces 
sive. Pointing out that the refineries had 
been in operation only about a year, he 
said the question should be raised only 
after the refineries had settled down to 
nor al business 

The government spokesman felt that if 
the refineries were found to be making 
more than a reasonable profit, the com 
panies could be persuaded to lower theu 
prices, In fact, he said, they probably 

uld make the readjustment voluntarily 


French to Use Atom 
in Petroleum Research 


Compagnie Francaise de Raffinage will 


install a 2-million-volt Van de Graaff par 
ticle accelerator at its laboratory in Paris 
The unit Was acquired in the [ S. trom 
High Voltage Engineering Corporation 
It will be used in fundamental research 
studies in the effect of radiation on petro 
leum products 


Fluor Backs Program 
To Train Draftsman 


Fluor Foundation has inne inced the 
award of five $200 scholarships in piping 
drafting to junior college students in 
Southern California. The foundation is a 
non-profit corporation which distributes 
lucational and charitable donations of 
the Fluor Corporation, Ltd 

Each scholarship pays $100 a semester 
for two semesters. An additional provision 


ec 


supplies the option of summer vacation 
employment preceding and following the 
scholarship year. Since 1953, when the 
program was initiated to stimulate interest 
in drafting as a career, 15 students have 
received the awards 


To Dedicate Laboratory 


The new Parma, Ohio, research labora 
tories of National Carbon Company, a 
division of Union Carbide ind Carbon 
Corporation, will be dedicated Septem 
ber 18. Designed primarily for basic re 
search in chemical and solid state physics, 


the multi-million dollar laboratory brings 


to seven the number of major research 
centers operated by divisions of 
Carbide and Carbon Corporation 
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-. + for Catalyst Recovery in 
Leading Oil Refineries throughout the World 


Ducon Type SDC Cyclones 

are specifically designed for high 

efficiency operation in petroleum refining 
processes such as 


Fluid Bed Catalytic Cracking 
Thermofor Catalytic Cracking 
Elutriator Towers 

Fluid Coking 

Fluid Hydroforming 

Catalyst Disposal and Conveying 
All Fluid Solid Operations 


Full descriptive literoture on request 


AE oe 


QUCON eon. 


147 EAST SECOND STREET, MINEOLA - Sales Represe 
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Designers and Manutacturers of Dust Control Equipment Exclusively 


CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 
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the corporation spent approximately $43 
| million on research. The new laboratory 


facilities at Parma already are in oper- 


ation 


IRAA Offers Help 


In Case of Suez Crisis 


Independent Refiners Association of 
America has offered “to cooperate with 
the government in every feasible way” in 
a Suez crisis 

This assurance of help was made to 
Hugh A. Stewart, director of the Interior 
Department's Office of Oil and Gas; it 
was made by M. H. Robineau, president 


of the association 








In a telegram to Stewart, Robineau 
stated that the association already 1s 
working on plans for industry and indi 
vidual action to solve any petroleum prob 


MODERN XpimAAL COMPRESSORS s\n ee ee 





Free Europe should not be allowed t 
suffer in the event of an emergency 


lj America can come to its assistance, he 
rey fe / A a 2 said It can be assured that the Amer 
Go / 
LT WITH R-C fp A if AO LL] ] can petroleum industry will do its part 
-" Stewart, in repl to the message, said 





he was certain that in the future as in 
the past the independent refiners of this 
Users of these latest Roots-¢ onnersville Spiraxial Compre sors country will assist their government when 
ever requested 
tell us of their amazing efficiency and economy, at ranges of 700 ' 


cfm to 5.000 cfm. and pressures from 15 psi to 30 psi (or higher) 


Poly Unit Permits 
Then, there are these other R-( plur-ability advantages New Cosden Venture 


e No internal lubrication, hence oil-free air Construction of a new polymerization 
pl int at Bie Sprin a Texas, has made it 
possible for Cosden Petroleum Corporation 


to start commercial production of multi 





@ Direct-connected for speeds of 1750 rpm and 0 rpm 


viscosity polybutene 
@ No water jacketing needed Cosden has operated a_ small, semi 
commercial pilot plant producing polybu 
tene since the fall of 1953 The decision to 


e ( ompact requires le $8 Space } 
erect a new plant using several new meth 


ods of operation was based on data and - 
. Minimum mre le vel t xperie nce gained from the oper ition ol 
this unit 
With many applications possible because of these advantages, we Basically, Cosden’s continuous process 
. uses a C, feed stream from which a heart 
Suggest you study the performance curves and other details in cut of isobutene or isobutylene is frac 


tionated. The polymerization catalyst em 
ployed is anhydrous aluminum trichloride 
R-C Spiraxial units will justify replacing less efficient equipment Resulting reactions take place at tempera 
tures as low as 10 F to 10 F, depe nd- 
ing on the desired viscosity of the product 
Saybolt viscosities of 100 seconds/100 I 
to 20,000 seconds/210 F are contemplated 


Ask about plur-ability in all R-C equipment | Polybutene is a component in the manu 


facture of caulking and sealing com- 


Bulletin SC-354. You may well find that the long-time economy of 





Centrif | | 
uga and Rotary Positive Inert Gas Generators | pounds, pressure-sensitive adhesives and 
Blowers, Gas Pumps and e i 
® in vibration dampeners 
Exhausters Spiraxial™ Compressors 
. ad | 
Positive Displacement Detailed bulletins available Stauffer Bu S 
Vacuum Pumps and Meters on all R-C equipment y 








Two Affiliates 





Stauffer Chemical Company has con P 

pleted the purchase ol twe companics for- 

merly owned jointly with Harshaw Chem 

O0TS- ONNERSVILLE BL ical Company The two companies are 
st New York-Ohio Chemical ( orporation ° . 


and Nyotex Chemicals, Inc 

New York-Ohio Chen ical ( orporation, 
which manufactures anhydrous aluminum 
chloride, antimony trichloride, and anhy 


by 





A DIVISION OF DRESSER INDUSTRIES, INC. 
956 Crescent Ave., Connersville, Indiana. In Canada, 629 Adelaide St. W., Toronto, Ont. 








drous hydrogen chloride, was formed 
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The risk ts too great 
—clean it right 


You don't take risk when men Dowell has thi expericl Witt equipt 
equipment, and lost production time 15 years and 10,000 boil 
are involved, That’s why more and — their cred 


{ 


more companies are investigating the Dowell « 


methods and firms used in thei 
cleaning. They know it’ 


more thorough 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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When tower efficiency 
must be increased, 


j Berl Saddles 


belong in the picture! 


When the problem is how to increase tower efficiency 


in present or new equipment, that’s when Berl Saddles enter the picture. 


REASON: 


Berl Saddles are a more efficient tower packing than 
raschig rings, spiral rings or partition rings. They offer 
greater surface area, lower resistance to gas flow, lower 
pressure drop, higher flow capacities, greater free space 
and better internal distribution. They are entirely acid 


proof, have a high crushing strength and will not spall. 


Berl Saddles are available in both Knight-Ware Chemical Stoneware and 
porcelain. Both are dense but unglazed to provide better wetting. When 


desired porous packing can be made of either material. 


Berl Saddles are available in sizes: 44”, 42”, 34”, 1%, 1M”, 2”. 


, “ 


Write for data sheet No. 13-G Knight-Ware Tower Packings. 


aurice A. Kni ° ht 956 Kelly Ave., Akron 6, Ohio 
Acid and Alkali-proof Chemical Equipment 


For more data on advertised products, use Readers’ Service Cards, last page 


What's Happening... 


Stauffer and Harshaw in 1941. It has 
plants in Elkton, Md Niagara Falls, 
N. Y. and Dominguez, Calif 

Nyotex Chemicals, Inc., which manu- 
factures anhydrous aluminum chloride 
anhydrous hydrogen fluoride, and lime 
products was formed jointly by Stauffer, 
Harshaw, and Consolidated Chemical In- 
dustries, Inc. in 1942. Consolidated Chem- 
ical was merged into Stauffer in 1955 
The N yotex plants are in Houston and 
Baton Rouge 


National Distillers Starts 
New School-Aid Program 


National Distillers Products Corporation 
and its subsidiaries, including l[ Ss. I 
Chemicals Company Division and the part- 
owned National Petroc-Chemicals Corpo- 
ration, has inaugurated a new type pro- 
gram of financial aid to education 

Under the program, National Distillers 
will match employe contributions to edu- 
cational institutions. Any contribution of 
an employe to a I S. secondary or pre- 
paratory school, college or university will 
be matched by the company to a limit of 
$1000 for any one employe 

The company’s new comprehensive pro 
gram also encompasses ten four-year s hol 
arships at the college level, a donation 
equivalent to two holarships to the Na- 
tional Fund or Medical Education and a 


number of graduate fellowships 


Wilcox Oil Closes 
Oklahoma Refinery 


Wilcox Oil Company is closing its 5500 
barrel-a-day refinery at Bristow, Okla 
Company officials said the plant would be 
closed due to conditions brought on by the 
increasing demands for higher-octane gaso 
line. The refinery, whichqghas been running 
ibout 4683 barrels a day, is equipped with 
a 2250-barrel-a-day thermal cracker, a 
1700-barrel-a-day catalytic reformer and 
a 120-barrel-a-day polymerization unit 


Opinion Would Effect 
Los Angeles Refining 


(Companies planning new refining facili 
ties in the Los Angeles basin will have to 
consider a recent opinion of the county 
ittorney According to that official Los 
Angeles Air Pollution Control authoriti 
have the power to keep out new industries 
which contribute to the area’s smog prob 
lem. He ilso believes the county may pre 
vent plants in operation from expanding 
The opinion has not been tested in court 


New Chemical Complex 


Agreements have been reached between 
four companies and a bank to create a 
new industrial chemical complex in south 
west France, based on natural gas discov 
ered not long ago at Lacq The companies 

Office National Industiel de lAzote 

Nitrogen la Companie de _ Produits 
Chimiques et Electro-Metallurgiques Pe 
chiney, la Manufacture de Glaces et Prod 
uits Chimiques de Saint-Gobain, Chauny 
et Cirey and Pierrefitte-Kalaa-Djerda—-as 
well as Banque de Paris et des Pays-Bas 


will set up a corporation to carry out ad- 





vance research and eventually to put up 
plants for chemical production 


PETROLEUM KEFINER 














In the well drilling industry, thousands of dollars in time 
and money are lost when equipment breaks occur. 
“Fishing” is costly business. High quality, abrasion- 
resistant Acipco centrifugally spun steel tubes offer sav- 
ings to both drilling equipment manufacturer and user. 
































“Fishing” for Better Quality? Prompt Delivery? 


Acipco centrifugally spun 
steel tubes are now used in 
the manufacture of diamond 
core bits, couplings, packers 
slips, bushing, drive and 
casing shoes, hydraulic and 
accumulator cylinders, and 
other parts for well drilling 
equipment, as well as in 
hundreds of other industrial 


applications 





To the manufacturer, Acipco offers the prompt delivery 
of quality tubes that means savings in time. Because 


Acipco’s versatile facilities are complete, tubes can be 
furnished in the sizes and analyses required, or cast or 
machined, heat-treated or fabricated, in large or small 


























quantities. This means additional savings in money. 

To the driller, products made from Acipco steel tubes 
mean high quality. To him, Acipco quality can mean 
less downtime, fewer lost “fish.” 





























Let Acipco’s experienced engineers, metallurgists and 
craftsmen help start your pilot hole to better drilling 
equipment at better profit. 

Call them today. 









































SIZE RANGE: 


ANALYSES: A 


Drums for this hoist, 
manufactured by 

the Unit Rig & Equipment Co., 
were fabricated from Acipco 
Centrifugally Spun Steel Tubes. 


/5\MERICAN 
(or. t— ie ae & - 5 @) Oe 3 8 =) © @P 
| Special Products Division 


BIRMINGHAM 2, ALABAMA 





DISTRIBUTORS: 


Austin-Hastings Co., Inc J. M. Tull Metal & Supply Co 
226 Binney St 285 Marietta St, N. WwW 
Cambridge 42, Mass Atlanta, Ga 


Peter A. Frasse and Co., Inc. 
17 Grand St 
New York 13,N_.Y 


C. A. Roberts Company 
2401 Twenty fifth Avenue 
Franklin Pork, ill 


lymon Tube & Bearings, lid 
920 Ste. Sophie Lane 


1392 W. Third St 
Montreal 3, Canada Cleveland 13, Ohio 
Ducommun Metals & Supply Co 


4890 So. Alameda $1 
Los Angeles 54, Calif 


Strong, Carlisle & Hammond Co 
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BRISTOLS 


INSTRUMENTATION | 








> News and information about automatic controlling, recording and telemetering 











How instrument 
men pick a winner! 


More and more manufacturers are in- 
corporating Bristol's Electronic Dyna- 
master™ potentiometer and precision 
all-purpose bridge instrument into their 
own instrument systems. On these 
pages you'll see a few of its applications 

in the measurement, recording and 

control of any variable that can be 
translated into an electrical quantity. 
There are good reasons for this choice 
of the Dynamaster — whether for plant, 
laboratory or pilot plant application. 
Here they are: 
1. Continuous standardization elimi- 
nates need for dry cells and standardiz- 
ing mec hanism—result; no interruption 
to control, no dry cells to replace. 


2. High accuracy . . . fast operation . . . 


continuous electronic measurement. 
3. Simple in design 
parts. 


. . few moving 


4. Easy to use and service . . . little or 


no maintenance required. 





5. Flexible in application. 


6. Rugged in construction . unaf- 


fected by vibration. 


7. Plant operating men quickly become 
familiar with this instrument and like to 
use it. 


8. Versatile for single-pen, two-pen, and 
multiple record (up to 24 points), with 
either strip- or round-chart. 


ELECTRONIC AND PNEUMATIC CON.- 
TROLLERS. Both strip- and round-chart 
instruments are made in a very wide 
variety of controllers that meet every 
control requirement, including : 

Electric Control on-off, proportional 
input }-position, proportioning, pro- 
portional with automatic reset, and 
time-program 


Pneumatic Control — high-gain (on- 
off), proportional, proportional with re- 
set, and proportional with reset and 
derivative 


Gauges sheets to 0.25 Ib. 
in 3000 sq. ft. 


The “Betameter,” one of the latest re- 
sults of modern nuclear instrume ntation, 
was designed and built by Isotope Prod- 
ucts of Buffalo, New York, and Oakville, 
Ontario. It can measure thickness of all 
continuous sheet materials from tissue pa- 
per to 0.070-inch steel. It attains accura- 
cies up to 0.25 pound of material per 3000 
square feet 
beamed through the mate- 
rial to be measured, cause electric current 


Beta rays 
flow in a detector. The current, propor- 
tional to deviation of the material from the 
desired thickness, is amplified and _re- 
corded, or used for automatic control, by a 
precision Bristol Dynamaster instrument. 

Dynamasters are also used in Isotope 
Product's “Gammagage” (for measuring 
heavier materials ) , “Profiler” ( fortaking the 
profile of strip samples ), and “Betacoater” 
(for gauging thickness of coatings). 


ISOTOPE PRODUCT'S ‘'Betameter.”’ 


(Advertisement) 
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Punched-card cement batcher 
increases accuracy 


This novel automation system, installed 
at Cleveland Builders Supply Corpora- 
tion’s Cleveland, Ohio, plant, was designed 
to turn out twice as much ready-mixed con- 
crete as the company’s similar conven- 
tional plants. 

The operator merely drops a card, 
punched with the mixing formula, into the 
machine and the mixture is ready in a mat- 
ter of seconds Ingredients are accurate to 
2 pounds as against 25 for a human oper- 
ator. This results in considerable savings in 
material and also reduces operator fatigue 

Essential part of the installation are the 
Bristol Dynamaster recorders that provide 
permanent records of the output of strain 
gauges used in the weighing process 


How “No-Batt” bans 
service interruptions 


> lr 


COMPACT continuous standardization unit takes 
place of dry cell in this Dynamaster recorder. 


All the convenience of a line-operated 
»ower supply plus the accuracy and sta- 
Pitty of a standard cell—that’s what 
Bristol’s “No-Batt” continuous standardi- 
zation gives the user. There are no dry 
cells to replace and absolutely no inter- 
ruptions to service for standardization. 

This ingenious development achieves 
voltage accuracy of 1/10th of 1 per cent 
with an estimated standard cell life of 5 
to 7 vears 

All Dynamaster models may be 
equipped with this feature for completely 
uninterrupted recording, measurement or 
control—and, of course, the more conven- 
tional dry-cell and push-button or auto- 
matic standardization are still available 


REFINE] 





~ NEWS AND NOTES 








instruments from Bristol . . . leaders in human-engineered instrumentation 


ae 








Greatest analytical development in decade! 


Gas chromatography units, with 
Bristol recorders, speed analysis 


Computing and recording equip- 
ment is now aiding automatic qualita- 
tive and quantitative analysis of gases 
and volatile liquids by partition chrom- 
atography. Scientists at Gulf Research 
and Development Co., and Fisher 
Scientific have built an instrument us- 
ing a thermostatted chromatographic 
column to resolve components of each 
mixture. 

As each component emerges from 
the column, it is detected and a record 
made on a built-in, accurate high- 
speed Dynamaster recorder. An auto- 
matic integrator simultaneously 
computes the quantity of component 
and makes a second record 

Other units which use Dynamaster 
recorders in this applic ation include 
Podbielniak’s Chromacon, Beckman’s 
Gas Chromatograph, and Research 
Equipment Corp.’s Distillograph 


Professors turn students at Bristol 


automation started at 
Bristol back in 1920 with an instrumenta- 
tion school for our own sales and service 
1927, 
tomers’ engineers to our school—and in 
1949, we opened our first free summer 
training session 


Education for 


engineers. In we invited our cus 


(since repeated several 
professors from engineering 
throughout the 
Among ubject 


vacuum including liquid level and abso 


times) for 
school country 

studied pressure and 
telemetering; flow measure 
therm 
resistance thermometer 


lute pre ure 
ment pyrometer Ce uple and 
electronic detec 
tion ; filled thermometer systems and rela 
tive humidity; and electrical measurement 


with voltmeters, ammeters and wattmeter 





Photo courtesy of Fisher Scientific Company. 


Oxygen Analyzer uses 
Dynamaster recorder 


Recording and control of 


oxygen in 
gases of all type s is the job of this oxygen 
analyzer, designed and built by Arnold O 
Beckman, Inc., South Pasadena, Cal 


The operating principle of the instru- 
ment depends only on the paramagnetic 
prope rties of oxygen, No combustion, hot 
wire or consumption of the sample is in- 
volved. This precision analyzer uses the 
meticulously ated and manufactured 
Bristol Dynamaster recorder to indicate 
and record its measurements of oxy gen 
content 


For mote dété on advertised product 


ust Reader’ 5 ce Cards 


Dynamaster component 
takes to air 


kK. 

Official U. S. Air Force photo 

Flying high now, as a vital part in 
military aircraft like that shown above, 
Bristol's Syncroverter® switch got its start 
in the Dynamaster potentiometer, 

Originally designed to help the Dyna- 
master endure of shock and vi- 
bration (in steel rolling mills and the like), 
the Syncroverter switch or “chopper” is 
used now in aircraft to convert d-c signals 


extremes 


to corresponding a-c signals, making pos- 
sible use of highly stable a-c amplifiers 


noted in air- 
craft instruments and missile systems for 
its trouble free life of thousands of hours, 
is one of the building blocks that make 
Bristol's Dynamaster the rugged instru- 
ment it is 


The Syncroverter switch 


SYNCROVERTER 
switch for 
instruments 


MINIATURE SYNCROVERTER 


switch for aircraft 





Technical data available 


We'll send you complete technical 
data on Dynamaster potentiometer 
and bridge instruments for measure- 
ment, recording or control. Or our en- 
gineers will be glad to discuss your 
specific application problems with 
you. Write today to The Bristol Com- 
pany, 111 Bristol Road, Waterbury 
20, Conn. é 
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One of twin Surface 
Condenser Sections 


Lummus Equipment Serves 110,000 KW Turbine 
For Texas Power and Light Company 


Approximately 1 year ago, Lummus completed the installation of a 34,000 
Ib per hi evaporator 


a 90,000 sq. ft. surface condenser and five feed 
water heaters, to serve a 110,000 KW turbine generator at the Collin 
Steam Electric Station of the Texas Power and Light Company 

The evaporator, designed by Lummus, is a high purity type which 
produces vapor of | ppm max. total solids purity, with a shell concentra 
tion of 3,000 ppm. It was furnished complete with a Lummus reflux 
condenser for producing condensate to be used on the bubble tray 

The Lummus-designed surface condenser is in two sections, joined by 
a common tee piece which connects to the turbine exhaust The con 
denser is of the deaerating type produc ing an oxvgen guarantee of 0.01 cc 
per liter 

The following Lummus feedwater heaters were furnished 


Item Operating Pressure 


Crossover Heater (Multilok 26004 6,745 sq. ft 
High Pressure Heater (Multilok 26004 6,490 sq. ft 
Intermediate High Pressure Heater 4002 2,850 sq. ft 
intermediate Low Pressure Heater 400# 3,165 sq. ft 
Low Pressure Heater 400 4610 sq. ft 


Lummus heat transfer equipment provides long and trouble-free service in power generation. 


Eff. Sq. Ft. Surface 


THE LUMMUS COMPANY, Heat Exchanger Divi 
sion, 385 Madison Avenue, New York 17, N. Y 
Atlanta * Boston * Chicago ¢ Cincinnati 
Cleveland * Dallas * Denver « Detroit * East 
Kalamazoo 


Chicago (Indiana) * Houston »* 


Kansas City * Los Angeles * Minneapolis 
Nashville * New Orleans * Newton (lowa) 
Niskayuna (New York) * Omaha °* Pittsburgh 
Salt Lake City * San Francisco * Springfield 
(Mass.) * Syracuse * Toledo * Wayne (Pa.) 
Athens * Buenos Aires * Caracas * The Hague 
Lima * London * Mexico City * Montreal © Paris 


Rome * San Juan 


Steam Surface Condensers * Evaporators * Extraction 
Bleeder Heaters * Steam Jet Air Ejectors * Steam 
Jet Refrigeration * Barometric Condensers * Heat 
Exchangers for Process and Industrial Use * Process 
Condensers * Pipe Line Coolers 


Fabricated Piping Division Plant at East Chicago, Ind. 


HEAT EXCHANGER DIVISION 
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What's Hap 


pening... 





Thompson McDaniel 


George R. Thompson heads a list of 
three major 

Manufacturing 
ard Oil ( ompany 


changes in the 
The Stand 
Formerly gen- 
No. 1 Refinery 
been transferred to 
will be general superin- 
there. Kenneth A. 
superintendent of the 
will replace Thompson as 
superintendent of the Cleveland 
And George C. Knepp, chief proc 
ess engineer at the Lima refinery, was pro- 
moted to the position of 
j 


coord 


pe rsonne!] 
department of 
Ohio 
eral superinte ndent of the 
in Cleveland, he 
Toledo where he 
tendent of the 
McDaniel, 


Toledo refinery, 


has 


refinery 
vene ral 


general 
pl int 


ne wly cre ated 


project nator at Toledo 


Francis G. Hester has been nam 
and engineering 
ent of Great Northern Oil 
Pine Bend, Minn., 

has been (Gsreat 


maintenance intend 
( ompany § 
refinery. Hester, 
Northern since ¢ 
chief 


upe! 


supe! 


who 
irs 


eneineer 


with 
1955, previously served as 


ind assistant maintenance ntendent 
He spent four years as chief 
maintenance superintendent for Great 
Southern Chemical (¢ it ( 
Christi Texas, Minne 


sota 


engineer and 


orporation orpus 


before going to 


Carl C. Georgian has been mad 
leader in the Technical Service dis 
of the Research and De velopment depart 
ment at American Oil (¢ 
City refinery. Georgian 
pany in 1952, and 
Research and Development 
Process Development section In 
transferred to the Technical 
where he has been 


group 


sion 


ompany § iz KA 
joined the con 
was assigned to the 
department s 
1955, he 
ser 


assiune d 


was 


section 


Duncan Neblett, ceneral counsel for 
States Petroleum ( has 
president 1 
1943 as an 
was promoted to 
but 
private 

States in 


Eastern 
been elected vice 


ompany, 
Neblett joines 
attorney. He 
vice president and 


the company in 
later 
1 left the company in 1947 
law practice. He rejoined 
1951 


rector, 
to enter 
Eastern 


Frank R. Mayo has joined Stanford 
Research 


chemist and 


Institute as a senior researct 
member of the Fundamental 
Research group nthe Physical Science 
division. Dr. Mayo was with General Ele« 

Company in its 

Schenectady, N y 
vears he 


saturated 


research laboratories 


where for several 


oxidation ! 


worked in the 


Compo inds 
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... Among Men 


W. D. Allison has been 
neer in the Engineering 
Hur ble Q’il & ennin (lor 
Also re 
ceiving a new assignment in tl Ene 

sion was M, L, Crow, nam 
mechanical engineer, And in the 

nation d ion V. B Brown 

Nevil we 


tion 


pror oted t 
supervising eng 
division ol 
Baytown, Texas, 


pany s refinery 


ing d 


enginecrs 


Reese H. Taylor | 
chairman of the board of 
ilifornia. Hy 
chief executive offices 
W. L. Stewart, Jr., fort 
president, was 
board, and A. OF 
president, w is elected pre 
Faylor had been pres 
pany 1938. 
member of the execut 
Rubel are d 


executive 


pany of ¢ 


made vice cl 
Rubel, fo: 
gicle 

dent 
since as well 
Stewart and 
bers of the 
Hartley, director of re 
president 
Elected as a 
Frank R. Denton, vice 
board of Pittsburgh's 
tank and Trust ( 


George M. Wallace, 


vice 
member oO aT a Wa 

ol the 
Mellon National 
OMmMmpan He replaces 


who rece hed 


Anderson Bowerman 


J. A. Anderson, Jr., | 


moted to research assoc ite 
issistant ad 

ind Develop: 
Ql & Refinu 


refiner 


Bowerman, to 
the Research 
it Humble 


Baytown 


John W. Towler, 
Angeles refinery o 

of California, ha 
created position of ' 
turing. W. T. Jameson, 
of the Los Angeles 


refiner 
lowler, aftey returnin 
nm the Air Force du 
is chief 
eles refinery until 
appointed manager 
Calif., refiner 
the Los Angele 
Jameson was manager 
Maria, Calif., refiner 
gned to the Los Ang 


refiners 
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Si 


Chapman 


S 


Thomson Hartman 


Stuart W. Thomson has been named 
inager of the Paulsboro, N * 
refinery of Socony Mobil QOil ¢ 
Inc., effecti July 1 Also 
R. C. Hartman as to the 
ind H. D, Chapman as operating 
intendent. E. D. Keiper was named assist 
superintendent of the lube divi 
ion and Elmer L. Smith was appointed as 

tant superintendent of the light products 
civ 


assistant mi 
ompany, 
named are 
issistant manager 
super 


ant wax 


sion 


W. Grote 
new depa 

1 Produ 
ippli t 


t I} function und 


of M. D. Gilehrist 


} 


worator}r 
E.. R. Kanhofer, 
el facilitye it 


tant 


de | ha beer 
to Col ( Raacn 


charwe of research 


George H. Freyermuth | 
elected chairman of Esso I 
ind Standard Oil International 
London. With 


Jerse organ 


Lid 


with 


xport 
Ltd 
headquarter the Stand 
rd Ohl Company OW ‘ 
zation 2! eat he has bee executive ce 
Export since 1954 
ippointed = ce¢ 
orporation’s Manu 
Former! upers 
ind ( con ; ; the 
department he uccere ie ‘ J 
Kirberg tarted company in 
S40) at ( Arthur 


B. R. Dorsey has been 
ordin Gulf Oul ¢ 
facturing department 


cheduling 


itor ni 


sor 


Jack Maloney has been appointed pe 
troleum technical service idy the 
Chemical division of Armour om 

in Chicage Malone with 


tri Cotnpan SIX Yyeal 


isor for 
ind ¢ 
tarted 


John W. Gendron o! wate 
Compan has been elec 1 | dent of 
Iricon Agen Ltd ecding R. § 
Stewart ice president 
{) ( iny Cohu 


Oil 


ndard 


established 


percent interest in 


Readers’ Service Cards, last page 1° 





Men in the Industry ... 


the Iranian Consortium held by American 

Independent Oil Company, Atlantic Re- 

fining Company, Getty Oil Company 

Hancock Oil Company, Richfield Oil Cor- 

poration, San Jacinto Petroleum Corpo 

. Vp ration and Signal Oil and Gas Company, 

* Situation normal ; as well as Standard of Ohio and Tide- 
x water 

after Paracoil eg | Stewart now assumes a vice presidency 

: of the agency after serving as its first 

delivered . ea president under an Iricon policy of rotat- 


ing executive posts among officials of 





member companies. Gendron continues as 
manager of Tidewater’s Oi] Purchase and 
Exchange department in addition to his 
responsibilities with Iricon 

Other newly-elected officers include 
L. C. Bergquist of Iricon’s London office, 
vice president; David E, Day of Richfield, 
vice president; J. J. Shrewsbury of Han- 
cock, treasurer; S. K, McCauley of At 
lantic, assistant treasurer, and Raymond 
W. Ickes of American Independent Oil 
Company, assistant secretary 

Benjamin Tyran of American Independ 
ent and John K, Schemmer of San Ja- 


cinto were elected to the Iricon board of 


The new major source for J """ 


Leslie G. Boatright has joined Escam 


bia Bay Chemical Corporation in its New 
York offices, where he will devote full 
time to the Commercial Development de 
partment. Dr. Boatright joins Escambia 


Bay from Jefferson Chemical Company 


where he was manager of market devel 
opment with offices in Houston. Prior to 
this he was a research chemist with Amer 


can Cyanamid Company in its Stamford 
res rch laboratory 
The new Paracoil Oil and Water Coolers—Type 
“Pp” Exchangers—are solving production prob- oe eho heomnenty a inn 
lems throughout industry. In addition to prompt deat of thi a ds Sow Petrofina, In 
delivery, users are finding these advantages: Connected with the petroleum industry 
more than > years, Jackson was vVic¢ 
Tube bundles removable without Close baffle tolerances for maximum president and general manager of ‘Tide 
removing connected piping. Only one set heat transfer water's Eastern operations. American Pet 
of bolts need be backed off Easy access to both ends of tubes for rofina in affil ate of Compagnie Finan 
Built with standard components inspection, test or cleaning cere re des Petroles, S. A 


Straight tubes for ease in cleaning Double-packed floating tube sheet H. P. Arbuckle and P. Superty, Jr., 
Wide selection of materials Tell-tale holes in packing ring to have been elected assistant comptrollers of 
Standard commercial, ASME or Marine indicate gland leakage Gulf Oil Corporation. Both are ee 


Code construction Provision for zinc anodes mployes with lor 


accountin 
USES: 
Frank J. Fontana, igine 
Oil Coolers — for bearing, turbine, Water Coolers — for internal combus- the Refining division of Richfield Oil 
hydraulic systems, transformer, tion engine and compressor poration, has been elected chairman « 
gear oil systems jacket water, electrolyte solu- Snuuthern California Section of The So 
tions, brine solutions, boiler of Mechanical Engineers 
Air or Gas Coolers — for inter-and blow-down, condensate, etc 
after-coolers on air compressor . W. J. Anderson ha 
installations and miscella- For stationary and Oil Company of ( 
neous gas cooling applications marine service neer in the Project diy 
E.ngineerin department 
Commonwealth Oil Refinine 
h id erved that company is 
issistant and before that was process 





iper 
intendent at Commonwealth new Puert 
rehines He ilso has been with 
ompany (Indiana is pro 
Type “PC” 2-Pass Turbine Oi) Cooler 
Double Packed Tube Sheet + Channel Design 


J. H. Forrester | 


DAVIS ENGINEERING CORPORATION | iia ory dha sp alana 


30 Rockefeller Plaza, New York 20, New York sidiary of Standard Oil Company (Indi 
ina). He will succeed William B. Plummer 


1064 East Grand Street * Elizabeth 4, New Jersey who is retiring to become a private con 
sultant in the petrochemical field. Plum- 
mer will headquarter in New York As 
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No. 5* of 12 REASONS WHY 
YOU SHOULD BUY AND USE 


CONMW-P-RICED 


HOMESTEAD ~*~, 


ei. 


BA 


lubricated 
PLUG VALVES | 


i) 


SELF-FREEING 
PLUG 
PREVENTS 
STICKING 


Homestead's exclusive completely 


controlled lubricant system posi- 
tively prevents sticking by its in- 
stant, piston-like movement of the 
plug downward at the start of each 
lubrication. Spring and line pres- 
sure return it to stem-sealed position. 

This is only one reason why 
you should buy and use low- 
priced HOMESTEAD LUBRICATED 


PLUG VALVES. 





FOR CATALOG AND COMPLETE DETAILS 
MAIL COUPON TODAY 


HOMESTEAD 


VALVE MANUFACTURING COMPANY 
‘Serving Since 1892’’ 


P.O. Box 45 Coraopolis, Pa. 
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?. Straight tir 





HERE ARE ALL TWELVE 


Extra long valve life assure 
very ciose tolerance betwee 


sealing surface: 


stream 
minimum resist 


é fluid flow 
lined ports 


- 
Without obligation, send Reference Book 39—Section 5 


on HOMESTEAD LUBRICATED PLUG VALVES 


NAME 


COMPANY 


ADDRESS 





COMPLETE 
DATA 
SHEET 

FILE 
ON 


PRESSURE SYSTEM 


principles 


PROTECTION 
WITH 


FRANGIBLE DISCS 


With more than 
25 years’ exper 
ience in applying 


known _ scientific 


to pressure protection together with 


corefully supervised experimental work, our 


engineers have 


acquired a wealth of highly 


specialized knowledge in the field of metal be 


havior 


We offer this information to you as a continu- 


ing data sheet file 


_ A 


It’s freel Write for it today! 


ft > FRANGIBLE DISCS, INC. 


PENNS GROVE, N. J. 


Compressors 
Make Dry Ice 
With New Economy 


The Colorado CO, Corp. produces 
up to 50 tons of solid carbon dioxide 
daily in its $2%-million plant near 
Las Animas, Colo. 

The gas, obtained from wells 5 miles 
away, is condensed, subcooled, and 
solidified at 109 degrees below zero F. 
with a new Frick-engineered cycle op- 
erating at very economical pressures. 

Practically all the mechanical equip- 
ment in the plant was furnished and 


Frick 


Equipment 
at Colorado CO, Corp 


installed by Frick Company. Another 
example of the COMPLETE engineering 
service that is yours when you purchase 
Frick air conditioning, ice making, quick 
freezing or other refrigerating equip- 
ment. Let us quote you now on your 
requirements. 


Frick 10 


WAYRESRORO, PENNA 
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Men in the Industry ... 


previously announced, Forrester will head 


the new consolidated company which 

due to take over Indoil and two other 
Standard (Indiana) chemical subsidiaries 
later this year. Plummer has been with the 
Standard organization 26 years 


Charles A. Perlitz, Jr., has been pro 
moted from senior vice president to execu 
tive vice president of Continental Oil 
Company Named as senior vice presidents 
were Harold G. Osborn and A. W. Tar- 
kington. Both were vice presidents, and 
Osborn was in charge of manufacturing 

R. L. Bosworth, who was treasurer, has 
been elected vice president and coordina 
tor of company activities at Ponca City 
while L. C. Peters, financial vice president 
has | n selected to take on the additional 

of treasurer 


Harold M. Romig plans to 

vate practice as a consulting engineec: 
Chicago, se Tin Sas his recent retirem 
from Standard Oil Company Ind 
With the company ’#% years, Romig 
chief engineer in the General Engir 
department's Process Eng 
when he retired 


neering da 


kobert Gillespie, managing direct 

B. P. Tanker Company since 1950, 
been named managing director of the par 
ent British Petroleum Company. He 
ceeds E, H. O. Elkington, who retired 


Carl D. Thomas has been appointed 
supervisor of the Maintenance Enginees 
section of Pittsburgh Coke and Chen 
Company's Chemical division. Thor 

merly was with Creole Petrole im 

ration at its Amuay Bay refiner 

zucla, and from 195% to 1955 he 

charge of planning, method ind statistics 
for the refinery’s Maintenance and Con 
struction group. He also has held engi 
neering positions with Mid-Continent Pe 
troleum Corporation, and at one time 

a design engineer ts West Tuls 
finery 


Walter J. Harrison has been name 
assistant supervisor of employe relation 
at the new Tidewater Oil ( ompany reir 
construction near Wilmington 
Harrison joined the company at Bayonne 
in 195 He was transferred to the New 
York office earlier this year 


ery under 


Ralph D. Beck has been appointed « 
engineer at General Petroleum Corp 
tion’s Torrance, Calif., refinery. He 
places L. E. Battelle, who retired 
has been with the refinery since 1953 
held positions of draftsman-supervisor 
assistant civil engineer. He has beer 
General Petroleum since 194 


John A. Handy, Jr., | 

vice president of finance 

Chemical Construction Cory 

195 Handy has been secret of 
Seagrams & Sons, In ind prior 
Milliker 


pany Pre \ ously he wis wssociate 


was controller of Deering 


the Carborundum Company 


Edward A. Gize and Charles T. 
Pease, both process engineers, have bee: 
idded to the staff of Procon Inc (51 ze 
was formerly with the Sinclair Ref 


PETROLEUM Ri 





Maintenance engineering 


You can arrange to have a Honeywell service engineer 
visit your plant at regular intervals to inspect, clean, 
and adjust your instruments and controls. He's 
factory-trained and field-experienced in keeping good 
instruments in top operating condition. If an emer- 
gency should arise, a phone call will bring a Honeywell 
service engineer to your plant in a hurry. 


Application engineering 


Experienced Honeywell application engineers know 
your industry and processes, They design complete 
systems of instrumentation, reducing the work of your 
own engineering staff. From the broad Honeywell line, 
they recommend instruments that are exactly right for 
the job. And because Honeywell supplies all types of 
instruments, recommendations are made without bias 

Spare parts, in a rush Service engines rs will, if needed, he Ip with installation 


; ind startup of your system 
A Honeywell branch office near you can be your store- 


room for standard parts .. . in addition, the Parts 
Depot in Philadelphia carries a complete stock of all 
normally needed parts. With Honeywell stocking your 
spare parts, you save storage and inventory control 
costs. Most shipments are made within 24 hours after 
orders are received. 





wie 
ViCGeG |is the big extra you get 


with Honeywell instrumentation 


Honeywell offers you far more than instruments. You get 
service whenever and wherever you need it service that 
begins when you first decide you need instruments, and con 
tinues long after they’re installed. This service is always 
conveniently close at hand, for there are more than 110 
Honeywell sales and service centers located strategically 
throughout the U.S. and Canada 
Prompt, competent service by nearby field specialists is an 
important plus-value of Honeywell instrumentation, Your 
local Honeywell sales engineer has all the facts on this service 
as it relates to your instrumentation needs. Give him a call 

Practical service training . he’s as near as your phone 

The tuition-free Honeywell Training School teaches MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Divi 

your instrument technicians the most up-to-dat« ston, Wayne and Windrim Avenues, Philadelphia 44, Pa 


maintenance methods, fits them for the kind of prob ‘ a ra 
lems they may encounter on the job. Intensive courses in Canada, Toronto 17, Ontario 


range from two to fourteen weeks 
Honevwell 


BROWN INSTRUMENTS 
Fiat oe Conttiol 
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TABLETED 


EXTRUDED 


SPHERICAL 


GRANULAR 


30-90 


POWDERED 


HARSHAW CATALYTIC CHEMICALS 
has the facilities for producing carload quantities of SUPPLIED BY HAR SHAW 


PREFORMED CATALYSTS Aluminum Nitrate Cobalt Nitrate 


Copper Nitrate Manganese Nitrate Solution 
to fit special process requirements 
Metallic Soaps (Cobalt, Manganese 
Hydroforming Dehydration Nickel Carbonate Nickel Formate Nickel Nitrate 
Cyclization Desulphurization 
Oxidation Alkylation 


Dehydrogenation Isomerization 


Nickel Sulfate Sodium Methoxide Zinc Nitrate 


Our experienced technical staff will 
Hydrogenation assist you in developing the best and 
most economical catalyst. If you 
have a catalytic process in the devel 
opment or production stage, a dis 


cussion with us may prove beneficial 





THE HARSHAW CHEMICAL CO. 


Chicago + Cincinnati + Cleveland + Hastings-On-Hudson, N.Y. * Houston « Los Angeles 
Detroit + Philadelphia + Pittsburgh 
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¢ Unifining Unit 
Union Oil Company of California refinery 
Oleum, California 


UNIFINING should be of particular interest to all operators 


of catalytic reformers which produce by-product hydrogen. 


@ Harshaw is the exclusive producer of the Union Oil 
Company of California cobalt-molybdate catalyst 

used in the recently announced ‘‘Unifining’’ desulfurization 
and upgrading process. This rugged, commercially proven 
catalyst is supplied in the form of cylindrical tablets 
conforming to rigid physical and chemical specifications 
established by Harshaw and Union Oil Company 

of California. Stability at high temperatures permits 


repeated regenerations if and when necessary 


Please contact Harshaw for further information on this catalyst. 


eT 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveiand 6, Ohio 


Chicago 32, Illinois © Cincinnatil3, Ohio © Detroit 28, Michigan ¢ Hastings-On-Hudson 6, N. Y. 
Houston 11, Texas © Los Angeles 22, California « Philadelphia 48, Pennsylvania 
Pittsburgh 22, Pennsylvania 


f Union Oil Company of Cal fornia 


° , 
For more data on advertised products, use Reader: 





THIS PUMP HAS 


It will guard your investment with its life. 
Outlasting ordinary pumps many times, NAcLe 
Pumps are designed and constructed to withstand 
abusive service, such as pumping highly abrasive 
mixtures, corrosive liquids, hot solutions or 
heavy slurries. Horizontal and vertical shaft types 


in complete range of sizes. 


Type “SW-O” 


material to 


shown, is directly submerged in 
be pumped. Free of packing and 
bearing troubles. Rendering outstanding serv- 


ice and 


ask for Bulletin SWO. 


in important processing plants, mines 


mills. Get the facets 


NAGLE PUMPS, INC. 


1251 CENTER AVE., CHICAGO HEIGHTS, ILL. 


6 


ABRASIVE 





PUMPS FOR AND — CORROSIVE 


APPLICATIONS 








IMPROVED PANAPAK 
TOWER PACKING 


REDUCED COST 


LOWER H.E.T. P. 
AT PARTIAL LOADING 


HIGH CAPACITY 


Additional information 
and Bulletin available 
on request 


PACKED COLUMN CORPORATION 
30 Church Street, New York 7, N. Y. 
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| Petroleum Company in 
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PETROLEUM 


Company 
spec tion 
came 


as a technical field man on in- 
and operating assignments. Pease 
to Procon from the Arkansas-Louisi- 
ana Gas Company, where he was a proc- 
ess engineer in the natural gasoline divi- 
s10n 


Tielrooy 


Jack Tielrooy and Robert S. Ray, 
both recently named vice presidents of Brea 
Chemicals, Inc., have been elected to the 
board of directors and the com 
mittee. The company is a subsidiary of 
Union Oil Company of California 
Tielrooy will continue as Brea’s 
development with offices at 
manufacturing facilities 


executive 


man- 
the 
near 


ager of 
company’s 
Brea, Cal 

\ graduate 
Technology, 


of California 
Tieclrooy joined 
the company was formed in 1952. He had 
been in the Union Oil Company engineer- 
ing department since 1948 and prior to 
that was with Shell Chemical Corporation 

As manager of development, he 
played a major part in designing 
pervising the construction of 
pany’s ammonia 


Institute of 
Brea when 


has 
and su 
the 
d oxide, 
other 


com 
nitric 
plant 


carbon 
nitrate 
facilities 


acid, ammonium anc 
and warehouse 
Ray has been manager of manufacturing 
Brea, starting in 1953 when the com 
pany’s first plants were under construction 
He will continue in this capacity 
offices at Brea. He has charge of 
company’s manufacturing operations 
joining Brea, Ray was 
ited with Shell Chemical Corporation for 
ten ye and with Pan-American Refining 
that. He graduated from ¢ 
Institute of Technology 
i masters deg 


in 1941 


for 


with 
all the 
Prior to issOci 
irs 
before ilifornia 
where he received 


ree in chemical 


engineering 


Charles A. Slikas, Westfield, N. J 
staff 
Company s 


, has 
been named 
Oil 


day 


assistant at Tidewater 
130,000-barrel-per 
He was i 
Delaware 
1946 
last 


new 
Delaware refinery 
assigned to the 


joined 


process 
enginecr 
He 


name d 


projec t 
lidewater in and 


year 


was 


a process enginecr 


Lester Ginsburg, vice president of 
Electric Bond and Share Company, has 
been elected to the board of Escambia Bay 
Chemical Corporation, The company, is 
owned jointly by Electric Bond and Share, 
New York; United Gas 
Shreveport, and National 
poration, Cambridge, Mass 


Corporation, 
Research Cor 


Robert Gillespie has been appointed a 
managing director of The British Petro- 
leum Company, Ltd. He fills a vacancy 
caused by the retirement of E. H. O 
Elkington. Gillespie joined The British 
1922. Elkington 
Vol 
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1Y5« PETROLEUM REFINE} 


don’t let your 


heat exchangers 


get clogged 


like this... 


“IN-PLACE” chemical cleaning now 
quickest way to maintain bundle 
efficiency. 


With Oakite chemical circulation method 
you can now clean heat exchangers in 
place. And here are a few of the many 
advantages awaiting you: 
* fast, thorough soil removal 
greatly reduced off-stream time 
elimination of costly manual methods 
greater safety and longer life 
for tube bundles 
plus the supervisory services 
of an experienced Oakite technician 


free drawings and control equipment 


For the complete story on heat exchanger 
cleaning by Oakite send for 
new 48-page Booklet “What 
Petroleum Men Should 
Knowto Simplify Cleaning’’. 
Or write for the name of your 
local Oakite Technical Ser- 





vice Representative. No 
obligation. Oakite Products, 
Inc., 50B Rector Street, 
New York 6, N. Y. 


Cifa 
Nin 
Yo 


OAKITE. 


; 
JH, SCIENCE | 
CON 
anh daly 
Export Division Cable Address. Oakite 


Technical Service Representatives in Principal Cities of U. $. and Canede 
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Men in the Industry... 
T Hi E R M AL| TYPE + A joined the organization in 1921 and from 


1929 to 1937 was general manager in 


| Iran and Iraq. He was appointed a man- 
DIRECT FIRED AIR HEATERS aging director in 1947 
iy 











Bruce K. Brown, president of Pan-Am 
Southern Corporation, will become presi- 
dent of Petroleum Chemicals, Inc., later 

. this year when Pan-Am Southern is 
merged with its affiliate, American Oil 

Company. He is a former deputy ad- 


ministrator of the Petroleum Administra- 
tion for Defense. 





Headquarters of Petroleum Chemicals 
will be moved from New York to New 
Orleans. The company is now headed by 
L. F. McCollum, president of Continental 
Oil Company. It is owned jointly by 
Cities Service Company and Conoco 


Wallace E. Avery has been elected 
secretary of The Texas Company, succeed- 
ing Walter G. Elicker 
who has retired after 
48 years with the 
company, Avery has 
been assistant secre- 
tary since early 1954. 
He started with the 
company in 1945 as 
an attorney in the Los 
Angeles office and 
served as assistant 











wene ral manager olf 

COMPACT...EASILY INSTALLED i ne gg vg 

ri elations de- 

Readily fitted to ovens, kilns, spray dryers, etc., aan nt. From 1942 

the THERMAL Type CA Air Heater is an ideal source e a SRE tie wenn Gnsint 
of heat where products of combustion may be mixed with 


the air, Oil, gas or combination firing is available without 
change in heater construction. 


Avery 
ant chief counsel for 


the Petroleum Administration for War 


William E. Hanford, director of r 
NO REFRACTORY REQUIRED. ee search for The M. W. Kellogg Company, 

The THERMAL High Velocity Burner built into f was one of three scientists to receive hon 
the heater permits combustion to be substantially com- orary degrees of Doctor of Science at the 
pleted within the burner itself. Thus the heater is basi- > y 135th Commencement of the Philadelphia 
cally a mixing chamber wherein the products of combustion fa College of Pharmacy and Science, Dr 
are mixed with the air being heated. Refractory is not ] Hanford completed his undergraduat 
normally used, Successful applications have been made training at the Philadelphia college 
ranging from under 200,000 BTU/hr. to over 20,000,000 his graduate training at the Universit 
BTU/hr. and at all pressure levels ; | Illino 





FOR DETAILED INFORMATION WRITE FOR BULLETIN 104 





Charles A. Chipman of boli . 
UNITIZED ( oan ; ; : - | has been reelected to his fourth one-ye 
CONSTRUCTION bu term as president of tl Pennsylvatr 
Grade Crude Oil Association. Other off 
Initial cost and upkeep : , ( 
is kept at aminimum through | ] core we Wess setenchnd | saCeE “er: 
- | J. Hanks, president of South Penn Oil 
the use of all welded, all } ( » O81 City. Gret president 
metal construction. The CA f . a wt cin es Oj bs a 
Air Heaters are normally ee See ee nag x 
“ Bradford econd vice president Faye 
supplied as complete ‘‘pack- + B. D Wast ‘ 
age” installations aur om > ae eee 
eneral counsel nd the follow 
Oil Cut 


Samuel Messer, Quaker State Oil 
OTHER THERMAL PRODUCTS & SERVICES )} NAW /7/ Gas, Oil & Combination Gas-Oil Burners « fining Corporation, treasurer; I ‘ - 
Heat Exchangers « Submerged Combustion corn, Pennzoil division, Soutt enn 
( Combustion & Heat Transfer Engineering Company, C. L. Suhr, South Pens 
Company, nd C, G. Johnson ol COuaket 
State Oil Refining Corporation stan 
“a ) aN ( \ treasurer nd W. C, Wenzel, executiy 
Manager 
¥ fant can ee ry? A & Clarence E. Means wil! be operations 


superintendent of the natural-gasoline plant 
Thermal Research & Engineering Corp. ae eager ey Delaware : 
yullding, with Forest Oil Company, on the 
CON S HOH 8) Cc K £ N ° PE N NS Y LVANIA Roberts Ranch in Midland County, Texas 

seuvative pauneie Frank Snyder, with Cities Service at 

REPRESE S IN R CIPAL CITIES Hutchinson, Kansas, is succeeding Means 

as superintendent of the company’s Burt 





tte 


j 
a 
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Aa Be YOUR Fr 9D 


Sparton Control Systems now offer greatest oppor- 
tunity yet for streamlining product handling—at the 
well field, refinery, processing plant, storage depot, 
distribution point or across open miles of pipeline. 


They combine a variety of control techniques—all 
time-proven through years of communication use— 
into custom-tailored systems containing standard 
plug-in modules. These systems enable alarming, 
discreet control, metering, proportioning, scanning— 
with the ability to compress a wealth of control 
signals or data onto a standard two-wire and ground 
transmission line. 


Available as complete systems, including control centers, 
or for integration into your existing set-up. Full details 


in new control catalog 


Nparon 


CONTROL SYSTEMS 


' 


| 
( i FASTER...at less 











—_ 


LUBE OIL FACILITY required remote control of 87 different pumps 
from 11 different mixing stations. Sparton solved problem with Bipolar 
DC Discreet Control System that eliminated verbal order errors, saved 
— enabled faster product switch. Operator at each supervisory point 
quickly selects pamp or pumps assigned to his positions and controls 
operation with ON-OFF-EMERGENCY OFF key. Lamps indicate PUMP 
ON or PUMP EMERGENCY OFF for each controlled pump. 


























MEASURED MILE on Michigan pipe line enables more accurate 
product measurement, better switching control. Supervisor at station 
“D”" controls stations “A’’, “B’, and C’’ over 20 miles of line. Line 
pressure and product temperature transducers transmit data to control 
point. Pick-ups at “A” and “B” transmit departure and arrival impulses 


bd to enable accurate measurement to transmission time of barrel 


SPARTON CONTROL SYSTEMS DIV 

The Sparks- Withington Company 

Jackson, Michigan 

[_] Please send literature (_] Have representative call 
Name Title 
Company 
Address 


City State 
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7 Men in the Industry... 
_ Known by the company they keep 


is being transferred from Cities Service's 
Chico, Texas, gasoline plant to Hutchinson 
where he will replace Snyder as assistant 
superintendent of a LP-Gas storage termi- 
nal, and Wayne Fling, with Cities Service 
Abts ee | in its Gasoline division office at Bartles- 
Ronee on eee | | ville, is being sent to Chico to succeed 
tons ‘ Paxton as operations superintendent 


ton, Kansas, gasoline plant. John Paxton 





Weeesectt! Robert E. Witt has been appointed 

manager of asphalt sales for Lion Oil 

Company. He succeeds Inghram Grayson 

who retired after 28 years with the com 

pany Witt has been assistant manager of 

Esso Standard i \s i Imperial Oil Lion's asph ilt sales since 1943. He started 
Antwerp } . loco, with the company in 19534 


Belgium Ml WELETE U. T. Greene, an executive of Diamond 


Alkali Company, has been made director 
of the Business and Defense Services Ad 
ministration’s Chemical and Rubber divi 
sion, in the Commerce Department. Dr 
Greene had been coordinator of Diamond 
Alkali’s Commercial Development depart- 


tea j : ment for more than a year 
Imperial Oil | ’ standard-Vacuum 


Coens > a, | son et 3 D. Woodson Ramsey, Jr., coordi 
, 1 -~ : . | nator of the marketing oerations of Stand 
ard Oil Company (New Jersey), has been 
elected to the board of the affiliated Esso 
Research and Engineering Company. He 
replaces William R, Scott, who was elected 


to the parent company’s board of directors 


Fsso A.G i ; Caltex R. Mayson Foster has been appointed 
Hamburg ; Batangas | general auditor, and Adam P. Yung has 
Germany * Philippines | been appointed manager of the newly- 
} formed Systems and Procedure s division of 
Gulf Oil Corporation’s Comptroller's de 

partment 


J. Earle Gray has been appointed assist 

ant general manager of Tidewater Oil 

Company’s Western division. Included in 

his duties as assistant to Thomas a Wark, 

Kurnell (Caltex — hones biana vice president and Western division general 
Australi e - pacha manager, will be the responsibility for 
ouTH America helping conduct and coordinate the com 

pany's refining activities in the western 


U.S 


. Yokohama Air Heater Bulletin No. 600-A 
(Nippon Petroleum 


Refining Co., Ltd.) illustrating this and other 
japan applications is available 


on request 


‘| ‘HROUGHOUT the world Peabody Direct Fired Air Heaters are 


used wherever dependability of performance is essential. As exam- 


ples, we point with pardonable pride to Peabody Installations on 
patented Esso Research and Engineering Company's Model IV Cat 
Crackers, which are available under license to the industry. For this Grubb Barnes 


. . » De ; > . , > 
service the Peabody Air Heater is readily incorporated into the base Lester H. Barnes, with Continental Oil 


Company at its Ponca City refinery 28 
years, has been promoted to superintend 
ent of the refinery. He succeeds Loren D. 

( V become rion man- 
portion of the air to be heated by passed around the refractory lined srubbs, who will be« e regional man 


: ager of operations for Petroleum Chemi- 
combustion chamber. This important feature makes for high combus- cals, Inc., a Lake Charles concern which 


of the regenerator 


The Peabody design utilizes a positively air-cooled furnace with a 


Co » owns jointly with Cities Service 

tion efficiency in a compact piece of equipment ae Wap ae" ties co ately 
’ Company. Named to replace Barnes as 
assistant superintendent of the refinery was 


Wyatt L. Walker, formerly superintendent 
PEABODY ENGINEERING CORPORATION of the 


Catalytic Cracking division 
580 FIFTH AVENUE, NEW YORK 36, N.Y Barnes started at the refinery as a 


OFFICES IN PRINCIPAL CITIES laborer, worked part-time while complet- 
1g is educatio prowresse: oug!l he 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND ing his education, progressed through the 
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Men in the Industry ... 


ranks to power-plant foreman, and in 
1948 was named maintenance and con- 
struction engineer. He became assistant 
superintendent of the refinery in 1953 

Grubb joined Continental at the Ponca 
City refinery in 1939, In 1946 later was 
named director of technical services for 
Cit-Con Oil Corporation, another Conti- 
nental-Cities Service affiliate, and in 1951 
became assistant superintendent at Ponca 
City. He was named superintendent of the 
refinery in 1954. In his new_ position, 
Grubbs will be in charge of all Petroleum 
Chemicals operations in the Lake Charles 
region 

Walker has been with Conoco at Ponca 
City since 1944. Starting as a technologist 
in the refinery, he subsequently became 
senior process engineer, assistant chief 
process engineer, and in 1954 was pro 
moted to superintendent of the refinery’s 
Catalytic Cracking division 


Bernard S$. Friedman has been pro- 
moted to research associate of Sinclair Re- 
search Laboratories, Inc. He joined Sin 
clair in 1948 as an 
assistant division di- 
rector, and is the au 
thor of 20 scientifi 
papers and numerous 
patents in the fields of 
aviation gasoline, 
motor fuels, and petro 
chemical processes 
He received his do 
torate in chemistry at 
the University of Illi- 
nois in 1936 

In 1952, he was 
chairman of the Chi 
cago chapter, Amer 
can Institute of 
Chemists, and currently is midwest chai 


Friedman 


man of the society's employee-employer 
relations committee. He is a past president 
of the Chicago Technical Societies 
Council 


Dayton H. Clewell has been named 
manager of Socony Mobil Oil Companys 
Laboratories The announcement was 
made by Dallas R. Lamont, director in 
charge of research. Until now Lamont 
has acted as manawer of the company s 
res irch labor itories 

Prior to his new appointment, Dr 
Clewell was manager of Magnolia Petro 
leum Company's research laboratories 


Dalla 


F. A. Upson has been appointed chief 
engineer in the General Engineering de 
partment of Standard Oil Company (In 
diana) at Whiting, Ind. Otis J, Thompson 
will succeed | pson as assistant chief engi 
neer in the Process Engineering division, 
and Wilbert J. Buxton will replace Thomp 
son as head engineer in charge of the 
Lube Oil and Asphalt section 

l pson will have charee of the Process 
Engineering division which includes the 
Alkylation and Finishing, Lube QOjil and 
Asphalt, and Cracking sections. He suc 
ceeds Harold M., Romig who retired 
Upson joined the company in 1939 
Thompson has been with the company 
since 1940, and Buxton started in 1948 


Robert W. Sanders has been appointed 
by The Texas Company as supervisor of 
Chemical operations at its Lockport, IIl., 
works. And William H. Roach was named 


install VOSSVALVEs in your 
Compressors for peak performance 


(AIR * GAS* AMMONIA) 


Our detailed 
proposal for 
improving 
efficiency of 
your 
compressor 
will be sent 
without 
obligation 
Send name, 
bore, stroke, 
and speed of 
machine. 


Peak performance, maximum efficiency, greater output, and 
lower power costs can be built into your oldest, and of course 


your newest, compressors by the installation of VOSS VALVES. 


THESE VOSS VALVE ADVANTAGES: 
M Quiet, vibration-free operation ™ 20 to 60% more valve area 


less power consumption ™ minimum pressure loss utmost safety 
normal discharge temperature lower operating costs 


VTLS, J. H. H. VOSS CO., INC 
OSS ALVE 785 East 144th St., N.Y. 54, N.Y 


G US PAT OF 


| Announces Its NEW General Catalog 


TUBE TUBE 
EXPANDERS CUTTERS 





for 


ACCESSORIES 


Fire Tube Boilers 

Water Tube Boilers 
Condensers—Coolers 
P Heat Transfer Units 
Write for New Refinery Still Tubes 


Catalog 81 Miscellaneous Tube Units 





The Gustav WIEDEKE Company 
Dayton 1, Ohio 
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PALMER 


Drosents 


an outstanding 


improvement in 


DIAL THERMOMETERS 


external 


calibration 


Full 31 Dial Face 





No Sector 

No Pinion 

No Linkage 
Constant Accuracy 


Easy Readability 
Consult Your Classified Directory 


WRITE FOR BULLETIN 350 


PALMER 


THERMOMETERS, INC. 


Norwood Ave Cincinnati 12, Ohio 


Mii of Industrial Laboratory Recording 


and Dial Thermoniagars 


Men in the Industry... 


chief chemist at the company’s Eagle Point 
works at Westville, N. | 

Sanders, who will be in charge of opera 
tions at Texaco’s new ammonia plant at 
Lo kport, joined the company in 19% He 
had been chief chemist at the Eagle Point 
works since 1949 

Roach has been on loan from The Texas 
Company since 1954 to Iranian Oil Refin 
ing Company, N. V. He joined Texaco in 
1934. From 1953 to 1954 he was chief 
chemist at the company s Lawrenceville, 


Ii} works 


Arthur M. Sherwood has been elected 
secretary of Socony Mobil Oil Company 
Formerly assistant secretary, he 
William D. Bickham, who retired after 27 
Retiring alter 9 
years with the company was Paul J. Buttles, 
who also has been an assistant secretar' 
Theresa Jean Lutz and James J, McKay 
were elected issistant secretary to suc 
ced Sherwood and Buttles. Miss Lutz 

the first woman to become an officer of 


Socony Mobil 


succeeds 


ears with the company 


Don E. Kennedy has been appointed ; 
technical associate in the Research de part 
ment of Standard Oil Company (Indiana 
it Whiting, Ind. And William G. Stanley 
was named a group leader and translerred 
to the company § laboratory at Seymour, 
Ind. Kennedy joined the Research depart- 
ment at Whiting in 1954; Dr. Stanley be 
came associated with the company’s Whit 
ing laboratories in 1951 


Dr. Adalbert Farkas has joined th 


Research and Development division of 
Houdry Process Corporation as section 
chief in exploratory 
research at the Hou 
dry Laboratories in 
Linwood, Pa. He will 
direct research on new 
chemicals and chemi 
cal processes 

Dr. Farkas, who is 
program chairman tor 
the First International 
Catalysis Congress 
which will be held in 
Philadelphia in Sep 
tember, was formerly 
with the Barrett D 
vision of Allied Chem 
ical and Dye Corpora 
tion at Glenolden, Pa 

After taking Ph.D. degrees in physic il 
ind industrial chemistry at Frankfurt Uni 
ersit ind the Technical University of 
Vienna, Dr. Farkas was a Research Fellow 
i Frankfurt, Cambridge ind Jerusalen 


ersitye conducting studies on para 


Farkas 


droven, heavy hydrogen, heavy water 
n reaction kineti ind catalys 


iter he worked on oxye ted derivati 


of petroleum hydrocarbons and diesel fuel 
mpre rie Union Oil Comp 
California ‘ olds | patents and ha 
iuthored ha 1) books and techni 


papel 


Robert L. Meuleners, of G 


named to the 1 


or of technical 

and Develop 

r American Qil Company, an v 

st John E. Kase h, manarer ol resea 
d development in the New York 
s. He joined the company in 


servic 
ment departme 


chemical engineer in technica 


} 
proce 
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NATIONAL AIROIL 


Oil Burners 


OF THE STEAM AND 
MECHANICAL TYPES 
NOW COMBINED INTO 


Dual Stage 
BURNERS 


Now it last, the inherent idvantages of 
hoth systems of fuel oil atomization are 
profitably yours ... within the one, new 


NATIONAL AIROIL Dual Stage Burner 


145 years of combustion equipment design 
and manufacture are in back of the Dual 
Stage Oil Burner... and, it has been 
thoroughly tested and proved in the field 
for firing: Petroleum Processing Heaters 
Rotary Kilns; H.R.T., Seotch Marine and 
Water Tube Boilers; et 


Available in three sizes, the NATIONAL 
ATROL Dual Stage Burner fires all 
grades of fuel oil from No, 2 to No. 6, 
with a ready capacity of 80 to 300 g.p.h 
Further, for a perfect flame pattern, we 
would recommend using with the Dual 
Stage Burner either the NATIONAL 
AIROIL Universal Register for forced 
draft or, the NATIONAL AITROIL Tan 
lem Unit for natural or induced draft 
furnaces, 


Get detailed descriptions, illustration, 
and specications in NATIONAIT AIR 
OIL Bulletin 25, 


OiL BURNERS and GAS BURNERS for industrial 
power, process and heating purposes 

STEAM ATOMIZING OiL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL BURNER 

MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 

DUAL STAGE, combining Steam and Mechanical 
Atomization 

LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC OIL BURNERS, for small process 
furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & OIL BURNERS 

FUEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

AIR INTAKE DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


Established Incorporated 


1917 


NATIONAL AIROIL 
BURNER CO., INC. 


1254 E. Sedgley Ave., Philadelphia 34, Pa. 


Southwestern Div.: 2512 So. Bivd., Houston 6, Texas 


Y 
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Laclede-Christy offers simplified way 
to get exact-purpose refinery refractories 


It’s highly profitable, of course, to use 
refractories exactly suited to each applica- 
tion. There’s a simple way to do this. That 
is to rely upon one source which offers you 
each refractory type and grade that you 
may need—plus the quality and service 
you expect. 


Laclede-Christy produces a variety of cast- 
able refractories for refinery use—to meet 
a wide temperature range. Two are partic- 
ularly successful in refinery vessel applica- 
tions— Porelite V.L. for its high insulating 
properties and lightness, and Firmcast for 


its extra strength and abrasion resistance. 


Where you may need suspended arch and 
sectionally supported wall construction, 
Laclede-Christy again provides exact-pur- 
pose refractories. In fact, Laclede-Christy 
offers the most extensive experience ob- 
tainable in the engineering of suspended 
arch and wall construction. 


If you need help to determine your exact- 
purpose refractory, Laclede offers that too. 
So, for a profitable trend in your use of 
refractories, get together with Laclede- 
Christy soon. A representative is nearby. 


LACLEDE-CHRISTY COMPANY 





DIVISION OF H. K. PORTER COMPANY, INC. 


2000 Hampton Avenue : St. Louis 10, Missouri 


PETROLEUM REFINE! 
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Analyze for 


HYDROGEN 
SULPHIDE 


© 0-10 parts per million. 
@1 to 8 pickup points. 
@ indicating and recording. 














DAVIS 
ELECTRO- 
CONDUCTIVITY 
ANALYZER 


Send for 
Bulletin 11-70 


DAVIS 
INSTRUMENTS 


Division of 
Davis Emergency 


Equipment Co., Inc 
164 Halleck St 
ed ae a 








Men in the Industry... 


finery and since 1953 has been assistant 
director of research and development in 
charge of the technical service division at 
the Texas City refinery 


T. J. Oleszko has been named assistant 
manager of operations for the Aurora Gas- 
oline Company, Detroit, Mich. Formerly 
he was operations superintendent, and was 
succeeded in that post by Harry Murphy, 
formerly day foreman of the cracking 
plant. Russell Murphy has been named 
cracking plant day foreman 


G. T. Burress has been promoted to the 
position of group leader, methods develop- 
ment-inorganic group in the Research and 
Development department of the Americar 
Oil Company, Texas City 

The methods development-inorganic 
group, ne wly established within the Analy- 
tical division of Research and Develop- 
ment, will be concerned with devising and 
improving analytical techniques and meth 
ods used to analyze research and proce 
materials. A second group 
with or¢an procedure 

Burre has been associated with A 

nce June, 1951 


concerned 


OP M, Evans has been n 
vice president of Standard 
of California to provide engineering coun 
el to Standard operating companies 
iously Chief Engineer, has been 
red in design and construction activi 


Compan 


iris, pres 


since joining the company in 1915 
iwcceeding him as Chief Engineer and 
d of the company’s Engineering depart 
nt is E. S. Warner, who has been As 
istant Chief Engineer sin 


Joe D. Walk has been named manager 
of economu n the Manufacturing d 

ment of The American Oil ¢ ompany 

st Roy J. 

Diwoky, general 

manager of manu 

facturing in the New 

York general offices 

He joined the com 

pany in December, 


will ass 


1945, as a chemical 
engineer at its Texas 
City refinery. In 1950, 
he was transferred to 
the El Dorado, Ark., 
refinery of Pan-Am 
Southern Corporation 
as assistant director of 
the Technical depart- 
ment, and in 1952 was Walk 
named technical director at El Dorado 
Since 1954 he has served in New Orleans 
as manager of technical service in the 
Manufacturing department of Pan-Am 
Southern 


Sam B. Becker and Everett A. Johnson 
have been named to the positions of senior 
patent attorney in Standard Oil Company 
(Indiana’s) Development and Patent de 
partment, Chicago 

Becker, who joined Standard Oil in 
1937, is an inventor and co-inventor of 
petroleum and chemical processes for 
which 11 U. S. and two se patents 
have been granted. Johnson has been with 
the company since 1940 and holds 35 U.S 
and foreign patents, mostly in the fields of 
catalytic refining and oil production. 
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PETROLEUM 


M., E. Houser, Jr., has been promoted 
to superintendent at the Republic Oil Re- 
fining Company refinery in Texas City 
He succeeds D, B. Smith, who resigned to 
enter the refinery-construction business 
Houser was a field engineer with Universal 
Oil Products Company when he joined 
Republic in 1950 as chief process engineer. 
Also receiving a promotion at the Texas 
City refinery was C. H. Barre, named co- 
ordinator of manufacturing 


Peter J. Berkeley, Jr., has joined 
Esso Research Laboratories at Baton 
Rouge. He recently graduated from the 
University of Colorado with a degree in 
chemical engineering 


W. Vaughn Ischie was elected vice 
president and general manager of manu- 
facturing, Sinclair Refining Company. He 
B. Kim- 

named 
manufac 


succeeds T, 
ball, recently 
director of 
turing 
Ischie joined Sin 
clair Refining as a 
membet of the Re- 
search department at 
the East Chicago re 
finery in 1920. In 
1930, he was trans 
ferred to the Manu 
facturing department, 
Pp later becoming oper 
ating superintendent 
Ischie of the East Chicago 
refinery. In 1952, he 
1 director of the Foreign Refin- 
ing division of the Petroleum Admunistra- 
Defense. On his return to the 
company in 1953, he was appointed assist 
nt to the 


York office 


tion tor 


“ 
refinerics manager in the New 


Donald W. Weir has been named as 
sistant to the president of Arkansas Lou 
ina Gas Company, a new position in 
the compan Weir will be in charge of 
personnel 
Salety 


employe welfare and training, 


programs, community relations, 
labor re 
problem and effi- 
ciency studies, according to the announce- 
Since Arkansas 


Gas, Weir has served as junior engineer, 


wage and salary administration, 


lations, organization 
ment joining Louisiana 
in statistical, budget, tax and insurance 
work, and for the past three years has 
been personnel manager for the company 


William F. Ryan, vic 


rector and senior consulting engincer of 
Stone & Webster Engineering Corpora- 
tion, Boston, has been nominated as 
president of the American Society of 
Mechanical Engineers and will be installed 
at the society's annual meeting in New 
York in November, after a letter ballot of 
the organization's 41,000 members 

Dr. Ryan joined Stone & Webster Engi- 
neering Corporation in 1929 as a mechan- 
cal engineer and was 


president, di- 


named a_ vice 
president in 1950 after having served as 
assistant chief mechanical engineer, assist- 
ant engineering manager and engineering 
manager 


Charles B. Wallace, of Magnolia Pe- 
troleum Company's Legal department, 
has been appointed general counsel for the 
company He succeeds Earl A, Brown, 
also a director and vice president of the 
company, who has retired 

Wallace has been in charge of litiga- 
tion for Magnolia since 1951. Brown, who 
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This clad steel can do anything 
solid high alloy can do! 


...and think of the 
difference in cost! 


Clad steel demonstration 
unit featured at the 

Nat'l Assoc. of Corrosion 
Engineers show. 


COMPARE THE 


@ Throughout the petroleum industry, 
clad steel has proved its value as a mod 
ern construction material for tanks and 
pressure vessels. 

Clad steel gives you the protection of 
solid high alloy—at a down-to-earth cost ! 
In fractionating towers and desulphuriz- 
ers, as in so many other applications, clad 
steel is saving money for hundreds of 
users by adding to equipment life, sim- 
plifying maintenance, providing valuable 
flexibility that permits repeated changes 


in equipment to suit changing needs. 


VALUE! 


Lukens is headquarters for clad steels 
of all kinds. A selection of 16 cladding 
and 11 backing metals gives you pra 
tically unlimited combinations to meet 
virtually any conceivable need |! 

For more information, consult your 
equipment builders or write Manager, 
Marketing Service, Lukens Stee] Com 
pany, 840 Lukens Building, Coatesville, 
Pennsylvania. Outline your interests and 
we'll show you in detail just why we say 
clad steel is the ideal material for long 


range economy 


SEE FOR YOURSELF! 


ECONOMY | high alloy layer assures corro 
sion resisiance, long equipmen! lite 
STRUCTURAL STABILITY low-cost backing 
steel provides strength and rigidity 
DESIGN FREEDOM integral bond allows 
Jesign and tabrication ! shapes to meet 
process and space needs 


LUKENS CLAD STEELS Ga 


STAINLESS-CLAD «= 


NICKEL-CLAD «= 


INCONEL-CLAD « 


MONEL-CLAD 


Producers of the Widest Range of Types and Sizes of Clad Steel Plates and Heads Available Anywhere 
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| UNMATCHED ACCURACY 


at highest 
working pressures 


At pressures up to 2000 psi 
this Meriam Manometer 
provides critically accurate 
flow or differential pressure 
measurement. Constructed 
of solid bar stock steel, all 
parts are precision fitted 
hand lapped. Each unit 
is cold hydraulic test- 

ed to 5000 psi 


Meriam provides 
basic simplicity. 
and permanent ac- 
curacy ininstrumen- 
tation extending 
to the highest oper- 
ating pressures 


ee 


bar cover 


* Stoinless steel back 


a 
| 7 Ranges to 7U 
inches mercury 
Write for Bulletin C-12 


Menam Manomeler Lrsleumentation 
fr pressuces, vacuums, 
flows, liquid level) 


| 


INSTRUMENT COMPANY 


10920 Madison Ave. + Cleveland 2, Ohio 


pan legal staff since 
neral counsel in 1951. He 


j 


pre dent and director 


Orr has been promoted to 

ilist in the Technical ! 

Humble Oil Refinin 
wn refinery. J. G. Lillard 
1 te enior chemical er 
Nicholson to senior r ' 
Research and Development d on 

Clinton W. Bates w promoted te 

supervising engineer in the Engineering 


F. M. 


John T. McCoy, formerly divisiona 
search and development supervisor of 
water Oil Cor 
has been name 
ulacturir 
coordinato 

ing the comy 
Delaware 
Refinery 

sional office 
York Cit 

M «¢ 


Charles L. Fleming has been appointed 
deputy coordinator of petroleum products 
Esso Research 
John G. 
named director of the Prod 
irch ai ol ind Neil V. Hakala 
! i ciate director 
Dr. Flemu ucceeds Robert M. 
ardson who was appointed a 
ot the Marketing Development 
division in the Marketing 
department of the parent 
Compan. New Jersey Dr 
ceeds Dr. Fleming; Dr 
an assistant —— of products research, 
succeeds Dr. McNab, and George A. Rial 
succeeds Dr. Hakala 


and ca earcl lor 


ind iwineering Company) 
{ 
ace 


Shep- 


sistant man 


Coordination 
Standard Ql 
McNab suc 


Hakala, who was 


J. S. Parker, Jr., formerly 


project engineering for 

The Lummus Com 

pat n New York, ha 
/ 


poines the 
Hlouston divisior 


company s 


venhetl 


Parker 


R. C. Frederick, who prior to Novem 
ber states oa spent 8 years with Gull Quil 
orporati has rejoined the c« 

oaeier ind Economi 
Frederic 


Bohart, 


new position, 


taff of P. H. 
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is I 
quids, gas 
hy 


Wilburn T. -anaggted I 


the first 


Compan 


le pare! 

Marcus 

i et e Ask Ww 
Joseph N. 
(Continuin 
ng director 


in idian cor! 


John J. Scha- 
fer, who will serve as 
Askew 
president 
Sun QOil 

Compan -2 years 
He started as a chen 
cal engineer at Mar 
Askew cus Hook and moved 
through the 


kylation " (;as d $10 assist 


consultant to 
The new 


has been with 


grades of 


int iperintende ipet a | Ui , assist 
nt manager and, in 1954 

the refiner Earlier th 

the \ inced Mana 

Har 

Admin 


Re Be owe 
inauers 

the reo 

Compan 


Refining 
epartment 
di 


% 
Named to rm ive oct n vision, 


he will ad 


equip! 
} 


operations ol 


ill process 
Bell 


will dir 
refine! equipn 
neers on tuture 
eG. F. Kuhn, appoint n if of 
the Refinery 
handlk 
cost studi ind stu ‘ long-range 


project 


Production division, will 
crude and project ¢ iluations 
projects dealiu with over ill depart 
ment economi 

@K. A. Beach, | the new Asph alt 
and Chemical division, will direct the 
isphalt to Sales depart 
ment and chemicals to the Chemical 
department and 


supply of 


approve pecihcations 


on all products except lubes and greases 
eA. D. Hill, 


Lube Oil 
spons ble for all lube oil and wax 


charge of the 
Production division, will be 


placed in 


matters, approve all lubricating and 


rease formations and direct barrel 
house and laboratory 
division, Light Chil Production 

ited but 


operations 


no manager was 


nterin ihn will also 


Arnold Nelson of Walnut Creek, Calif., 
has been promoted to 

dewater Qil ( 
ited Calit 


relations 

supervisor at | 

refinery, A 
refiner 1 
Formerls 


relatior 


mnpany § 


Oscar Larson 


i with headqu 


Nelson replaces Louis a Kissinger « 


personne! 
mploye 
safety, and fire 





The Ultimate in 
Needle Valves 


Here is one of the crowning achievements of Marsh 
research, design, and manufacturing skill. It is the 
first needle throttling and shutoff valve to combine 
all of the qualities called for today in this highly 
critical and ever broadening field 

It ds a valve that has strength and safety to spare 
... rated for pressures up to 10,000 psi—equally 
efficient in the lower ranges. A product of Marsh 
instrument-making and valve manufacturing expe- 
rience, it combines instrument-like precision with 
the ruggedness that distinguishes all Marsh valve 
specialties. 

The illustrations tell the story of new thinking; 
new standards. Body and stem-guide are machined 
from extra-heavy carbon steel bar stock. Still 
greater strength and rigidity are achieved by fusing 
the stem-guide into the body. The complete fusion 
of guide and body is accomplished by the exclusive 
Marsh “‘Conoweld” process 

There are two big advantages to this one-piece 
construction: (1) It eliminates the danger of un 
screwing the valve from the body when opening— 
a frequent cause of leakage, even dangerous blow- 
outs (2) It permits perfect line-up of threads and 
seat. Asa result, Marsh valves are easier to operate 
even at high pressures 

The precision-machined stem is 416 stainless 
steel. Stem threads are fine pitch for extra strength 
and fine, controlled regulation. Notable advance 
ments are special '' Marpak" one-piece, non-binding 
longer-lasting packing; deep thread chambers, keep 
ing inlet and outlet piping away from ports and 
contributing excellent flow characteristics. Entire 
packing nut and packing gland are electro-zine 
plated, preventing corrosion and giving the valve a 
handsome, plated exterior. The rugged malleable 
handle is finished in heavy baked enamel! 


The new needle valve line includes globe and angle patterns 
with double female connections in sizes “%s", 4", %&", 4", %" 


‘ J 
and 1". Also globe and angle valves with male inlet and female 
outlet in sizes 4" and 2". Complete stock carried at our Skokie, 


ONE PIECE Illinois Jactory and also at our branch plant in Houston, Texas 


The stem guides of 


he il Write today for catalog giving complete details. 
conventional needie 
valves are screwed 


at I dies this c f MARSH INSTRUMENT co. Sales Affiliate of Jas. P. Marsh Corporation 
into podies-— Jie 


ten causes leakage or ; 7% Dept. R, Skokie, Ill. 

blow-outs. Marsh 4 Houston Branch Piant: 1121 Rothwell St., Sect. 15, Houston, Texas 
Needle Valves are Marsh Instrument & Valve Co (Canada) Ltd 

fused into one-piece ; 8407 103rd St., Edmonton, Alberta 

by exclusive ‘““Cono- 


" a Mm OQ 4 © an 


‘ sT a if > 


ae | 
. ACCURACY” 
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An Inside-Out View 


CORROSION INHIBITOR AT WORK 


Here’s an external view of what take 


place internally in 
refinery equipment, This photograph shows a piece of mild 
teel, The center has been treated with Polyrad. The entire 
piece of steel then was immersed in an acidic environment. 
The tiny bubbles of hydrogen show the beginning of corro- 
sion. But the center portion remains a safety island 
thanks to Polyrad, 

Chis photographic impression bears out what most refin- 
ery operators already know—that Polyrad is an effective 


inhibitor. It will economically reduce corrosive damage 


Pine Chemi Division, Naval Stores Department 


HERCULES POWDER COMPANY 


976 Market St., HW umington 99, Del. 
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with an average treatment 


1,000 barrels of fluid. 


of about | quart of Polyrad pel 


Polyrad’s powerful detergent action also serves to loosen 
organic and inorgani deposits allowing them to be re 
moved in the fluid stream 

All around the refinery, Polyrad can help maintain 
throughput increase heat transfer, reduce metal loss, and 
cut down-time for maintenance. A Hercules technical rep 
resentative will be glad to explain how Polyrad can be used 


to combat your specific corrosion problem. 


POLYRAD 


FILMING AMINE INHIBITOR 


PETROLEUM REFINER 





What Suppliers Are Doing . . . 





Serrill Ackerman Bartlett 


Joseph L. Serrill, Jr., has been promoted 
to supervisor in charge of indus 
tries in the Market Development division 
of Leeds & Northrup Company. Serrill, 
who joined the company in 1940, was one 
with the Naval Research 


and later worked in the Instrument branch 
of the War Production Board 


process 


time Laboratory 


A. W. Ackerman has been added to the 
New York sales staff of Badger Manufac- 
turing Company. Previously a member of 
the New York contract sales staff of The 
Lummus ( ompany, Ack 
issociated with the 
irtment of The Texas 


rman lso wa 
Refining de 
Companys 


me time 


R. F. Bartlett has 
manager of the Dallas branch of Copper- 
Bessemer Corporation. He will be respon 
sible for 


been 


pre moted t 


neering 


that area for the 


supervising sale eng 
contacts in 
line, refinin Y petrochemical 

Bartlett has been with the 


1934 ie application 


company 


Sanger Rogers 


A. G. Sanger will be in charge of oper 
ations for three Ohio companies recently 
acquired by A. P. Green Fire Brick 
Company. They are The Pyro Refrac- 
tories Company, Durex Refractories Com 
Portsmouth Clay Refractories 
Personnel of the companies will 
be retained, with their organizations con 


pany and 


Company 
tinuing as in the past 

William O. Rogers, formerly with Texas 
Iron Works of Houston, has joined Alco 
Products, Inc., as a regional repre 
sentative at Odessa, Also named as 
representatives for Alco in the Southwest 
were William L. Wilcox and W. W. Power. 
Wilcox will headquarter at Houston, and 
Power will be located at Lafayette, La 


sales 


Texas 


John M. Dumser, director of sales for 
Wolverine Tube, division of Calumet & 
Hecla, Inc ° has elected a director 
of the Detroit Executive Club \ 
member of the 1953, 


work 


been 
Sales 
club 


active in 


Dumser 
both 


since 
has been program 


in planning and on the rostrun 


oY, ptembe £ 1956 PETROLEUM 


Harry Kirby has been appointed district 
manager for Jas. P, Marsh Corporation at 
Cleveland. He will direct the 
sales efforts in Ohio, Pennsylvania and 
the greater part of New York. Kirby ha 


been with the compan ne 1959 


company 


Norvell F. Slay has been made purcha 
ing agent for W-K-M Manufacturing Com- 
pany, Inc. He previously was factor 

eT ol th ormer Kes ( 
had been th that ‘ pan 
H neadquar;rtel I 

plet W-K-M 


Frank N. Land has been named 
field en eer tor Chiksan of Canada 


d 
He j we CF 


Lit 
mpans ilter six I wit 
I neer Supple Lt 


Richard C. Mathews has } 
son Chemical Company Division of W. R 


Sylvester 


W-K-M 
this 


research 


Anderson Jackson 


Clifford E. Anderson, with 
Manufacturing Company since 
appointed chief 
development engineer. He 


early 
year, has been 
and 
was senior development engineer 


Iron Works, and for the 


two years was an independent consulting 


formerly 
with 
Cameron past 
mechanical design engineer, He is a mem 
ber of the Society of Professional 
Engineers 


I exas 


Henry A, Jackson has been selected as 
operations for Roots- 
Connersville Blower, i division of Dresser 
Industries, Inc He will he in Roots ( on 
nersville Foreign office in 
New York. He position 
with more than {) experience in 
industrial equipment and the 
both in the U.S 


manager of foreign 


(Operations 
assumes his new 
years 
import 
export field and abroad 

Russell L. Sylvester, formerly with New 
York Air Brake Company, has joined 
Rockwell Manufacturing Company as 
chief entral Valve Re 


search department n 


engineer of its ( 
and De 
Pittsburgh 


ve lopm ent 


REFINER 


Comerford 


eld service ene 
italyst 

npan Houston 

Johr he nedict wh 
New York Mathew 
Standard Q:l Com 


depart 


ferred 
was Ww 


Indiana 


Smith has be 
ontrol and Re 
Corporation 
Calif. He 1} 

the 


ector 
Kaiser 


Jack H 
ol A ( 
Steel 


Wilbur J. Comerford | ppamnte 
it " wt I | tl Ak 
Pu ‘ ! I he Steel 


( ompany 


Carpentes 


Stoughton Benedict Tower 


Hooker Stoughton has been named by 
Scovill Manufacturing Company as man 
wwer of the Aircraft Fastener 

Closure division. He will be 
ble for product development, 
production and marketing for the division 
Stoughton joined the 1949 
He later served in the New 
York office. In 1949, he was transferred to 
Waterbur (Conn 


section oft 
respons) 


resecare h, 


compan in 
company’s 


John Benedict has been appointed dis 
with headquarters in 
office of the Petroleun 
Davison Chemical 
Division of W. R. Grace & 
Benedict, who 
1950 as a 


trict sales nn inawer 
York 
Catalyst department of 
Company 
(Clon pany 


the New 


jomed 
pany in field ser 
has been in the compan He 


since 1954 


R. G. Tower, The 
Bristol Company's Chicago office, will be 
manager of a new district office the con 
pan opening in Denve He ha 


with the 


now manager ol 


been 


compan nee 49 when he 


Since 


joined the sales force in N York 
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then he has been manager in St. Louis, 
in the company $ West Coast office and 
in Chicago 


Byron Jackson Pumps, Inc., has 
made three new appointments. R, A, 
Winsryg has been appointed manager of 
the Los Angeles region. He previously 
served as manager of the Houston region 
EB, L. Lindsey has taken over as regional 
manager ol the Houston mea He for Stebbins 
merly held the position of Los Angel 
regional manager. Dean De Graffenreid 
has been appointed assistant regional man 
ger at Houston to aid Lindsey. Prior to 
this, De Graffenreid served as assistant to 
Robert Harcus, executive vice president 
of Byron Jackson division of Borg-Warner 
Corporation N. J 
Ihe company also has transferred two Fisher 
of its men, Jack Stewart has moved from bins entered the 
Houston to San Francisco to serve as as 1947 
sistant regional manager, assisting Don T. 
Metz, San I rancisco§ re gional manager 
Randy Oram, sales engineer, has been 
transferred from New York to the Hous Fisher, 


ton region as district manawer, Dalla 


have ilso joined 


Wedgeplug Valve Company, an with Fisher since 
affiliate of Stockham Valves & Fittings, Albany office 


has moved its entire operation from New 


Orleans to the Stockham plant in Bu Wolverine Tube, division of Calumet 


mingham, Ala [he move was made to 
wive the valve manulacturer larwer pro ner to the sales 
duction facilities. Both the company pro trict. Wuerthner 


duction and sales forces were moved. They Midwestern district 
are now located at 4000 Tenth Avenue Wolverine it District 


North, Birmingham Evanston 


sales representatives 


as Crabbe & Stebbins Westinghouse, leads 
Company, with offices in Englewood Cliffs, 
and Albany 
sales organization in 1943: Steb 


New York sales office in "iseher & Porter Company has made 
Lynn Maxwell 


who has two years sales experience with 


will devote 





Viking Operating Principle 





™ 


“ oe 
DISCHARGE 


Above are illustrated the major parts of the Viking Pump—casing, head, 
rotor and idler, separately and assembled, Imagine the rotor and idler 
in motion operating in a counterclockwise direction, Follow the course 
of the liquid from point of suction to point of discharge. Reverse direction 
will operate equally well. We invite your inquiries 


DISTRIBUTORS 
a! TTA n yg ‘ 
wit) ly n he) iq \ 


ENGINE & PUMP COMPANY 


MANUFACTURERS + MACHINERY FACTORS + CONTRACTORS 
Houston - Dallas - Kilgore - San Antonio - Edinburg 
Corpus Christi and Beaumont, Texas. 
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Westinghouse Electric Corporation 
has streamlined the activities of its Trans- 
portation and Generator division resulting 
in the appointments of six Engineering 
department managers. Each department 
manager reports direct to A. M. Harrison, 
division engineering manager. They are 
J. W. Batchelor, 19 years with Westing- 
house, heads the Turbine-Generator engi- 
necring department; M. R. Lory, 28 years 
with Westinghouse, directs the A-C Motor 
and Generator engineering department 
E. H. Myers, 19 years with Westinghouse, 
leads the D-C Motor and Generator eng!- 
Crabbe neering department; E. C, Whitney, 21 


years with Westinghouse, guides the 


Fisher Governor Company has ap- Waser inee sak Semenpenens Sameer 
pointed Fred Crabbe and Jerry Stebbins 
for New York and 
the surrounding territory. Their organiza- 
tion will be known 


engineering department; G. L. Moses, 33 
years with Westinghouse, governs the 
activities of the Services engineering de- 
partment; R. A, Baudry, 31 years with 
the Development en 


gineering department 
Crabbe joined the 


Robert F. Lane, assistant to the president, 


. . a member of the company § board ot di 
and William Conway : ; I 


rectors. Lane has been with the Hatboro 
company Maxwell, > ‘ ? 
Pa., instrument manufacturer for 15 years 


his attention to gas 
distribution equipment 
of the New Jersey office. Conway has been 


He will work out Jones & Laughlin Supply Division 


has made two major personnel changes in 


1953 and will head the its field sales structure. Robert T. Bouldin, 


formerly assistant district sales manager in 
the Northern Oklahoma district, was ap 
pointed district sales manager of the North 


Hecla, Inc., has appointed B. a, Wuerth- Texas district, with headquarters at Wich 
of its Mid-west dis ita Falls, Texas. He succeeds W, R. Layne 


help to coordinate who has been issigned to the Southern 
iles efforts for Oklahoma district as eeneral salesman 
headquarters in with headquarters in Ardmore. Bouldin 
joined J&L Supply in 1935, as a storeman 


How Metallizing saves 
money in refineries 


cuts machine repair costs 80%— 
cuts equipment “down-time”’— 
permits reduced spare parts stocks 


Practically any worn machine part—repaired for only 
15 or 20% of replacement cost —in minutes and hours, 
instead of days or weeks. 


Pump shafts + Impeller journals «+ Motor shafts 
Rotor blades ¢* Packing areas * Pump plungers 


The list of metallizing users in the Petroleum field reads 
like a Blue Book of the industry. Here are just a few: 


Cities Service Refining Co Ohio Oil Co 
Esso Standard Oil Co Phillips Petroleum Co 


Gulf Oil Co. Socony-Vacuum Oil Co 
Imperial Oil Co. (Canada) 


Metallizing Engineering Co., Inc. 
1157 Prospect Ave., Westbury, L. |, New York + cable: METCO 


in Great Britain Telephone EDGEWOOD 4.1300 
METALLIZING EQUIPMENT COMPANY, LTD — Chobham near Woking, England 
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Midwest Refinery Boosts Throughput 


integral finned condenser tube setting new OVERHEAD 


heat transfer records CONDENSER 


Processing engineers take new !ook at e 
tended surface condenser tube 
REFLUX 


— < 
sd 


PRODUCT 





Roving reporter describes results of finned 


tube installations 


Manufacturer offers design information and 


operating data 
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by Ernest Dodd 


Design, Operating Information 


Obtainable From Manufacturer 


tubin 


erigre Lube iti 


Wolverine Prufin 


Unifir 
OlVisiOns OF 


CaLumer® wacta, 1m WOLVERINE TUBE 


J 


4 





7 Division of Catumet 4 Hecia, tne 
A 


1 CENTRA AVi DETR ro. MICH 
, 





TO YOUR CONDENSER TUBE NEEDS; 


If you're looking for the answer to increased heat transfer efficiency, 
chances are you'll find it among the Wolverine condenser tubes 


described on this page. 


Supposing, for example, that you're faced with corrosive attack on 

ae sone TUBE K both shell and tube side. The right tube for you is Wolverine Duplex 
aa because it gives you an outer tube of one metal mechanically 

Gr mane bonded to an inner liner of an entirely different metal. The combi- 
nations can be of any two alloys you need to stop corrosion in 


its tracks. 


On the other hand perhaps you're concerned with a lack of space 
would like to reduce your replacement tube inventory. In this 
case just specify Wolverine U-Bend condenser tubes— you'll not only 


reduce inventory but you'll also slash retubing time. 


One metal or two—finned or prime surface — you ll find that Wolverine 
has done its level best to help you come up with the right answer. 
It's the type of program that comes from years of metalworking 


experience plus a thorough knowledge of an industry's needs. 


And if you're not quite sure where your trouble lies, Wolverine's 
Field Engineering Service can help you. FES is a staff of highly 
trained tubing technicians skilled in matters of corrosion, alloy 
selection, design, or fabrication, For complete information just write 
for Wolverine's Condenser ‘4 Catalog. It's your's without ob- 


ligation. 
igati ie 


DIVISIONS OF 


DUPLEX TYPE 8/T SOARERO Seen. one ’ WOLVERINE TUBE 


This tube a is M4 ot ve wey vv ON / > Division of Catumet 4&4 Hecia, tnc 
specific . men ; ‘ c 1437 CENTRAL AVE., DETROIT 9, MICH 
rufin, it has Tee ettleloney will REST INDUSTRIES DIVISION 





U-BEND PALLETS 


Tins, one ‘Pee ems 


bas reste 





at Kilgore Texas. Layne has been with Jones & Laughlin Supply Division ‘ 
the firm since 1934, when he started as fas ippointed William M. Douglas to its Suppliers. ee 


1 storeman at Healdton, Okla sales staff in the Tulsa ceneral 
Th Bristol C h Douglas, formerly district sales 
e ri = skowce ais ‘ os , 
he sto company nas GP = Muskogee, Okla., district, - Coppus Engineering Corporation, 
po nted S. E. Gewin as district manage Ww concentrate on petrochemk } Worcester, Mass., has acquired from M 
(.orporation Glendale 


ifacturi 1 


of the company’s Chicago office Gewin’'s ind = allied industrial trade i 
successor as manager of the St. Louis office Pulsa and northern Oklahoma ar: 
will be Walter Messner. Gewin has been had been at Muskogee since joinin 
with the Bristol sales organization since firm in 1944, and has served in the 
1937, when he became a field engineer ir ities of held salesman, sales 
the Philadelphia office district sales manager 
Messner has been regional field engineer . 2 

in Tulsa, Okla. since 1943. He joined the Seoville Manufacturing Company 
Bristol sales force in 1940 in the New has made two appointments in the newh 
York office formed Forging and Screw Mach ne ai fanmix vas burners 

vision WwW. H. Mac hin was named man Manulacture ind distribution § of the 
General Electric Company has ager, and he has named N, J. Schaffer as Sentry valves has been transferred to 
named A. F. Dobbrodt, a veteran of car factory superintendent of the division Coppus at Worcester, Mass 
bide applications including engineering Machin has been with Scovill for 38 The latch type valves 
ind sales in both metalcutting and minine years. He served in th Manufacturing in the chemical, petroleum and gas indus 
operations, has been named Pacific North and Tool divisions and in 1949 was ap tries for automatic closing of was and fuel 
west sales representative for its Metallur- pointed tool superintendent of the Manu lines 
gical Products department. He will make facturing divisions. In 1951 he was given Phe line addition is a further carrying 
Seattle his new headquarters as of Sep the additional responsibility of Superin out of the Coppus policy of diversifi 
tember tendent of Screw Machine Products di of products 


er ilves ire rites ite " ‘ 
quick-closing latch type ves and quick 
openin piston valves Coppus become 
owner of the trademark, “Sentry Coppu 
has for many years been widely known for 
ts steam turbines, portable ventilators and 


ire widely used 


ition 
and markets The new line 

Before joining the organization in 1928 vision augments its service in the power plant 
Dobbrodt was superintendent of Rockwell Schaffer joined Seovill in 1939. He petroleum and chemical fields where Cop 
Barnes’ Metal division. He joined General was production manager of the Merchan pus products have become well established 
Electric as a salesman, later becoming dis dise division and most recently production 


) : 
trict manager, special products develop- manager of the Screw Machine Products Worthington Corporation has ap 
ment engineer and manager of mining tool division pointed Lawrence P, Brady as national 


account ale coordinator for air condi 


Stone & Webster Service Corpo-~ iii kid pefriweration ceuieteans in ite 
General Electric Company has made = ration has opened an office in Houston New York district office. He will be re 
William E. Schroeder a turbine specialist The Houston office would be under the sponsible for sales contact work with the 
for the Southwestern district, with the direction of Paul R. Taylor, president of buying headquarters of all national ac 
home office in Dallas. The district in Industrial Gas Supply Corporation, Hous counts located in the New York territor 
cludes Texas and Oklahoma, and parts ton, who is also a vice president of Stone for air conditioning their properties in 
of New Mexico, Arkansas and Louisiana & Webster Service Corporation, Both or other areas throughout the counts Brad 
Schroeder joined General Electric Com vanizations are subsidiaries of Stone & has had wide experience in air condition 
pany in 1951 Webster, Inc., New York ne and refrigeration sales with the Allan 


sales 
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THE NEW STANDARD IN PIPELINE ECONOMY - 


Setdline STAINLESS STEEL FITTINGS: 


SIMPLIFY PIPELINE DESIGN! - 


Off the Press is our... 


1956-57 PETROLEUM BOOK 
CATALOG 


FITTING 1S ADAPTABLE YOU SELECT THE 

TYPE OF JOINT 

@ Simple layouts require fewer design 
hours 


It’s yours free. All you need do is write, phone o1 
wire us... we'll send your copy of this 32-page 


book catalog right away © Versatility permits reduced inventory 


© Expanding leature savestime,money 


In it you'll find easy-to-read des« riptions of what’s eliminates need for costly tools 


been written by outstanding men. You'll know 
what material is readily available to you regarding 


important developments in the industry 


You'll see what new books have been written on Details of the greater design 


flexibility possible with 

subjec ts of most interest to you Speediine Fittings — at lower 
cost— are contained in this 
new illustrated catalog 

Write for @ copy teday 

There's neo obligation. 


Send your reque t for the catalog to 


Book Department 


e*ee®eeeee4eeeeeeeeeeeeneeeeeeeeee 


THE GULF PUBLISHING COMPANY 
P. O. Box 2608 


Houston 1, Texas 


manufactured by HORACE T. POTTS COMPANY 
566 East Erie Avenue * Philadelphia 34, Pa. 
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Air Products Corporation and the Rogers 
Diese) and Aircraft Company 
served as vice president in charge of engi 
and sales the 
respectively 


whe re he 


. ind as manager of 
department 


neering 
air conditioning 


Selas Corporation of America },a; 
Fluid 
office in New York’s 
Ihe sales 
will be headed 


nore 


opened a new Processing division 
Chrysler 
enginecring 


Gerald E. 
four 


regional 
Building 
activity 
Mitchell, 


has 


new and 
by 
than 


representative in 


who for years 
Selas 
Mitchell 


with the 


Wilcox 


sales 
York 
previously has 


Refractories d 


been a 
Newark-New sales district 
been issociated 


ision of Babcock & 








- 








Chase Brass & Copper Company 
has transferred Allan R. Armstrong from 
the company’s Chicago office to its head- 
quarters in Waterbury, Conn., where he 
will be staff manager of tube sales, a 
created Armstrong pre- 
viousl had been employed in Waterbury 
by Chase from 1941 to 1943 when he 
A a member of the Development 
departments 


newly position 


and 
Prior to 
promotion in 
1945, 
in outside 
held at the 


Sales Promotion 
that he had 
the company : 
was transferred 
ilesmman, the 

tume of his ree 


been in sales 
Boston office, and in 
to Chi igO AS 
position he 


ent promotion 


Fischer & Porter Company }h 

elected Robert F. Lane, the 
president, as a member of company’s 
board of directors Lane with 
the Hatboro, Pa., manufacturer 13 years 


assistant to 
the 


has been 


TRIANGLE BRAND 


COPPER SULPHATE 


uperior Reagent Lor Sweetening 


Sweetening in oil refining and processing demands a 


superior reagent either in the dry form or in aqueous 


solutions. Triangle Brand Copper Sulphate is versatile 


and is effective in partly desulphurizing oil, or remov- 


ing mercaptans, other sulphur compounds, malodorous 


and resinous substances from cracked distillates. 


Triangle Brand Copper Sulphate, 99% pure, will be 


your reagent of choice once you use it! 


mC us vero 


CHEMICALS 


PHELPS 


DODGE REFINING 


¢ 


ri | 


lene] ite] 7 waled, | 


ceitlt My to 42 1) Pe ee a oe ee ee 
5310 West 66th Street, Chicago 38, Ill. 
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General Electric Company has picked 
John W. Mason, senior advertising special- 
ist for its Metallurgical Products division, 
new advertising and 
succeeds C, E. St. 
transferred from the 

headquarters to the 
Marketing Services division in 
There, St. Thomas will handle 


and external communications ac 


manager of 


He 


as its 
sales promotion 
Thomas who was 

department's Detroit 
company 8 
New York 
internal 
tivities 


A. O. Smith Corporation has an 
nounced the retirement of John Dilot, the 
company’s advertising manager at its West 
Dilot had been with the 
Formerly head of 


relations 


Coast works com- 


ears advertis 
ing and publi the 
Milwaukee works, Dilot was transferred to 
the West Coast in 1952 


pany 


activities at 


Weston Electric Instrument Cor- 
poration has opened a new branch sales 
office at 001 South Los An 
Weston is a subsidiary of Daystrom, 
The new branch, under direct 
and staffed by fac tory 
will serve 


Grand in 
gcles 
Inc 

pany 
trained 
for 


enginecring as 


com 
supervision 

specialists, as headquar 
ipplication 


field 


ters instrument sales and 


well as instrument 
service in that area 

Olin Mathieson Chemical Corpo- 
ration is 


search 


sper ial rc 
the 
agricultural 
centers of 
are the 
Molina on the 
Maria in 


cooperating In a 
program aimed at 
and yield of 
Peru The 
igricultural 
Stations at 


improving 
quality various 
crops n major 
researe h 


lingo 


eruvian 
experiment 
coast near Lima and 
Eastern Peru 

Olin Mathieson Chemical will cooperate 
with government agencies 


there in a series 


of tests concerning disease and nutritional 


problems affecting 
coffee 
Phe 

the research 
| Inka Maria 


cotton, rubber, tea, 
ind pasture lands 
will be carried out mainly by 


stations of La Molina 


potatoes, cacao 
work 


and 


Layne & Bowler, Inc., has a new ad 
He is J. R. 


years, he 


Thomas. 
been an 


vertising 
the 


iccount 


Mnanager 
past five 


exccultive 


For has 


ializing in trade 
merchandisin ictivities 


ertising 


sper 


paper and with 


an adi agency in Memphis 

Vulcan-Cincinnati, Inc., is the new 
The Vulcan Supply 
Under the Cu 


cinnati firm engineer 


name of Copper & 


(Cioompany its new name, 


will continue is an 

ind construction con 
1903, the 
today organized into three major divisions 
Vulcan Eng 
neers plants 
chemi il ind 
Vulcan Manufacturing division, 
ind fabricates chemical 


Vulcan 


contractors 


ing, manufacturing 


cern. Formed in company is 


which engi 
for the 
industries 


which de 


neering division, 
and 


petro hemical 


process units 


signs 


ment, 


pl int equip- 


and Construction division, 


which serves as ind contract 


mana s for plant renova- 


! construction, 
ind equipment installation 


tion 


Chicago Pneumatic Tool Company 
now has W. S. Sease, who was its regional 
in southeast Texas, filling a 
for the Oil Tool 
headquarters at its Fort 


sale § manager 


post as sales manager 
division with 


Worth plant 


the 
Com- 
Brock- 
service 
pur- 


Mack Trucks, Inc., wil! 
truck business of Brockway 
pany. Mack take 
ways manulacturing, 
facilities 


acquire 
Pruck 
all ot 
and 
special 


will over 
sales 


under terms of a 
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INO.2| in a series of ALUMICOAT APPLICATIONS 








PROCESS 


PROTECTS 
REFINERY 
EQUIPMENT 


More and more refineries are dis 
covering the advantages of the new 
ALUMICOAT Process! ALUMICOAT 
offers a firm resistance against cor 
rosive media —especially sulphur 
compounds and extreme temper 


atures 


In the ALUMICOAT Process, refinery 
parts are dipped in molten alum 
inum to produce a metallurgical 
iron-aluminum bond at the interface 
and a surface overlay of pure alum 
inum. At temperatures exceeding 
the melting point of aluminum, the 
aluminum on the surface diffuses 
This diffused coating, together with 
the iron-aluminum bond, provides a 
refractory material that gives steel 
maximum protection against high 


temperature scaling 


The Alumicoat Process can solve 
your corrosion and oxidation prob- 


lems. Send for full details today! 








ARTHUR TICKLE ENGINEERING WORKS, INC. 


26 Delevan Street 


MAin 5-4200 


J) 
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Knock out seahe © — 


Wilson Tube Cleaners 


—Stson Tube Cleaners 


Are your tubes completely fouled with scale 
buildup? Or, are you looking for that last vital 
inch of heat transfer efficiency? In either case, 
efficient hard-working Wilson Tube Cleaners are 
the answer. 


Wilson brings you a complete line of fast-acting 
tube cleaners. They handle every kind of deposit, 
hard or soft, thick or thin or variable in depth, 
Driven by air, steam, water or electricity, these 
powerful cleaners make quick work of cleaning 
straight or curved tubes. 

For heavy duty service, for example, use Wilson 
Model TP 301 shown above. This tube cleaner is 
suitable for vertical or horizontal use in straight or 
curved tubes 4%” ID to 27%” ID and up to 40’ long, 
Cleans rapidly, thoroughly, operating 

at high speed at 90 psi. Can run on 


pressure as low as 50 psi. Wilson 


Wilson Catalog 77. It's a mine 
of information on tube 


is 


PRT are: = 


cleaning problems, 


Write for your free copy of new 2 
4 


Representatives in principal cities 


Thomas C. Wilson, Inc., 21-11 44th Ave., Long Island City 1, N.Y. 


Cable address: “Tubeclean’” New York 


ee ae a 
ee ae ee a a al 
Coliseum, New York, November 26-30, 1956 
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. ‘ \ will be available through the pres 
Suppliers. e it sales and service branches, which as 
sures | srockway isers of continuing 
prompt and efficient servicing of all 

chase-rental agreement, and will carry } srockwa trucks 

the business AS 

Mack Trucks. In Rockwell Manufacturing Com- 
The agreement calls for outright pur pany’s Col, Willard F. Rockwell, board 


chase by Mack of Brockway’s inventor 


i eparats division 


chairman, has been knighted by the Italian 
In addition, the Brockway plant and man government in the order Al Merito Della 
ulacturing faciliti it Cortland, N \ = Repubblica The coveted honor usually 
towethes with the Brockway-owned reserved for Italian citizens-—was conferred 
branche will be rented by Mack with an by Vice Counsel Carlo M. Rossi-Arnaud 
option to purchase Leases on presently on behalf of the president of Italy. Ds 
rented branches will be assumed by Mack Rossi cited Col. Rockwell's “outstnading 

Mack will maintain the Brockway or contributions to Italy’s reconstruction and 
ganization in its present form, operating economic recovery since World War II, and 
it as a division of Mack Trucks, Inc. Mack his inspired efforts to promote closer eco 
will continue to manufacture and sell the nomic relations between this nation and 
jrockway trucks and products. Parts and the | S 
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Sherman Products, Inc., has ap- 
pointed Burdett W. Dzendzel to the newly- 
created post of engineering assistant to 
the vice president Jefore joining Sher- 
man, Dzendzel for 10 years was product 
engineer with Gar Wood Industries, In 

in Wayne, Mich. He also has been a de 

signer with the Stinson Division of Con 
solidated Vultee Aircraft ( orporation and 
layout and design engineer with the Ex 
perimental division of Bendix Aircraft 
Corporation 


ACF Industries, Inc., has elected Rus- 
sel] ( | iylor and Rudolph Furret as 
members of the board. Taylor is a vice 
president, a director and a member of 
the executive committee of the American 
Can Company and is also a director of 
Republic Aviation Corporation. Furrer is 
vice president in charge of manufacturing 
and engineering of ACF Industries and 
president of the Nuclear Energy Products 
division ol A( I 


Alco Products, Inc., and Power Ma- 
chinery Company of Tulsa and Kansas 
City have appointed Power Machinery as 
exclusive manufacturer’s agent in Okla- 
homa and Kansas for Alco equipment 
Power Machinery Company last year was 
appointed by Alco exclusive agent in Kan- 
sas, Oklahoma, Texas and Louisiana for 
the Alco’s line of fin-tube heat exchange: rs 


The Yale & Towne Manufacturing 
Company has promoted Charles E 
Howard, veteran of more than 15 years 
experience in materials handling equip- 
ment with the company, to a newly 
created post of manager of attachments 
In his new assignment, Howard will con 
trol the recommendation and sale of at 
tachments for all Yale lines. He joined 
the organization in 1941 and worked ir 
the Engineering department nine years 
In 1950 he became asssistant sales man 
ager of electric powered trucks, a position 
he held until the present promotion 


The Carpenter Steel Company has 
named ( ° F, Boyer spec il issistant to 
W. R Staples, manager of sales for the 
Alloy Tube division After joining the 
Carpenter organization in 1943, Boyer 
was attached to the St. Louis sales office 
for four years, and has been Southeastern 
territory sales manager for the past nine 
years with headquarters in Atlanta, Ga 
In his new assignment, he will continue 
to operate from the same location 


Alan Wood Steel Company plans to 
enlarge its Number 2 blast furnace at 
Swedeland, Pa., at a cost in excess of 
$1,500,000, Combined with another Alan 
Wood furnace, this new facility will give 
the company an annual pig iron capacity 
of close to 600,000 tons 

This expansion program will increase 
the capacity of this furnace from 550 tons 
per day to 800 tons per day, thereby sup 
plying the additional tonnage of molten 
iron required for use in the expanded 
Open Hearth . facilities now being con- 
structed 

The enlargement of the No ) Blast 
Furnace is scheduled for completion by 
the spring of 1957, Contracts covering the 
work have been awarded to the Arthur G 
McKee ( ompany of ¢ leveland, Ohio 


Parker Appliance Company has 
promoted R. D, Beatty, Jr., to application 
engineer for the Tube & Hose Fittings di- 
vision in Cleveland. Beatty will specialize 
in instrumentation and processing applica- 
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Three Worthington horizontal centrifugal pumps at Gulf Coast refinery. 


Gulf Coast refinery picks Worthington 
horizontal centrifugal water pumps 


In oil refining operations you've got 
two strikes against you if you can’t 
count on a dependable general water 
supply. 

You need water for cooling towers, 
general service, engine and compressor 
cooling, heat exchangers and con- 
densers. And water must be available 
24 hours a day to eliminate costly 
down-time. 

That’s why a Gulf Coast oil company 


picked three Worthington turbine- 
driven horizontal centrifugal pumps 
(above) for water in their Texas refin- 
ery. These units operate continuously 
at rated capacity, head and efficiency. 

The easy accessibility for inspection 
and maintenance, the 24-hour depend- 
ability and sustained performance of 
these pumps reflect Worthington’s 
experience with refinery pumping 
problems. 


Why a horizontal pump? 


Here are five big reasons for install- 
ing a Worthington horizontal centri- 
fugal pump: 


1. Casing — horizontally split. Upper 
half lifts off to allow inspection and 
maintenance 


2. Bearings — double-row ball bearings 
are easily accessible for servicing and 
replacement. Location prevents con- 
tamination from water being pumped. 


3. Shaft—casily arranged for dual 
drive. Shaft may be extended opposite 
main drive source to accommodate any 
standby prime mover 


4. Symmetrical impeller — balanced 
axial forces mean negligible thrust 
loads for low wear, long life. High ini- 
tial and sustained efficiency 


5. Stuffing boxes — under suction pres- 
sure and fitted with renewable shaft 


slec ve 








oe 1) 











Horizontal centrifugal pump (cutaway 
view). 


There's a Worthington horizontal 
centrifugal pump for every purpose. 
Available with casing, impeller, shaft, 
shaft sleeve, and wearing rings in 
bronze, iron or alloys for various water 
conditions with standard water- 
sealed stuffing boxes or mechanical 
seals. Get all the facts on Worthington 
horizontal centrifugal pumps for your 
jot down your require- 
ments on your letterhead and we'll send 
you bulletins on suitable pumps 
promptly. Write Worthington C — 
tion, Section C.5.1C, Harrison, NJ. 


i¢ 
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THE WORLD’S BROADEST LINE ASSURES YOU THE RIGHT PUMP FOR EVERY JOB 


CENTRIFUGAL 
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Here’s how the Rerin- 
ERY CaTALoG’s 1956 . ee 
Edition appears, with 
new cover design fea- 


turing a large “RC” for 
easy identification. 
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When you have to make fast, accurate buying or specify 
ing decisions, use the REFINERY CATALOG. It is the Refining 
Industry’s universal equipment guide . . . containing the in- 
formation you need for adequate comparison on hundreds of 
different types of products and services. 

In the new (23rd) Edition, you'll find catalog data from 
more than 270 companies serving this industry, authoritative 
specifications and data, local sources of supply ... and a 
convenient index of manufacturers, equipment and services 

Remember—t’s the industry’s most « omplete single source 


of equipment and service data. Use it to help you on your job 


The REFINERY CATALOG 


Published annually by PETROLEUM REFINER, Gulf Publishing Company 
P. O. BOX 2608 ° HOUSTON, TEXAS, U. S. A. 
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MORLAND specialties 


TEMP. STRAINERS DRIP RINGS 





SAFETY SHOWERS 
DEL CO-100 


MORLAND ASSOCIATES 


Office and Plant 
63 SOUTH AVENUE ° GARWOOD, N. J 








TO REPAIR PIPE LEAKS ~—- 
QUICKLY, PERMANENTLY 


ANY PRESSURE ANY TEMPERATURE 


SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


in stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 
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working with construction engineer 
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pe troleum refining, 
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sion of Parker, Beatty is in that 
Robert C. Dyrenforth, trans 
ferred from the division's 
partment 


ing and contracting firm 


processing, power plant 
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succeeded 


position by 


Engineering de 


Minerals & Chemicals Corporation 
of America has named C. Y. 


manager of 


Haas as 

Haas 
charge 
development 
manager of the Techni- 
ubsequently assistant di 
this 


orptive sales 


joined Minerals & 
of agricultural iles 
in 1946. He was 
cal division 


mineral 
Chemicals in 
ind sale Ss 


and 


rector ot research prior to new ap 


pointment 


Union Carbide and Carbon Cor- 
poration plans to build near Tarrytown, 
N y Needs of the 
the construction of 
addition to the 


corporation 
several buildings in 
home office building to be 
New York These are an office 
building to house the sales departments of 
several of the 
basi 
eral res arch, 
devoted to 


require 


erected in 


divisions; a 
to conduct 


corporation § 


research laboratory gen 


and a service laboratory 


research work on customers 


proble ms 
The sé new 
staffed by 


some of 


will eventually be 
approximately 1,000 
whom are now in the 
New York 


mature, 


facilities 
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employ of 
and else 
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this program will be 
each individual 
will be 


inconvenience 


the Corporation in 
where As plans 
affected by 
and in 


any 
advised 
case every 


minimize 
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sideration given to any 


resulting from relocation or 
reassignment 

This program in Westchester 
in no way affects the Corporation’s plans 
for its office Park 
17th Streets 


building 


building on 


and 48th 


new home 


betwee n 


York City 


Avenue 


in New 


Fischer & Porter Company is open 
ing a sales office in Pensacola, Fla. The 
office will cover sales territory along 
the Gulf Coast of portions of Florida Ala 
and formerly handled 
New Address of the 
is 6053 Max Street 


new 


bama 
out of 
otfice 


Mississippi, 
Orleans 
Rue 


new 


Byron Jackson Pumps, Inc., a sub 


sidiary of Borg-Warner Corporation, has 
appointed G. W, Crossman as accountant 
In his new duties, Crossman is responsible 
for all accounting 
pump products. He 


Jac kson for 


and fiscal matters for 


has been with Byron 


16 years 


U.S. Steel Corporation has appointed 
Victor N. Kindjerski as field 
tive at Red Deer, Alb., for the 
Supply division 
by “Oilwell” in 
Alb., store 
to Red 


representa 
Oil Well 
Kindjerski was employed 
1954 at the Wetaskiwin, 
and in 1955 transferred 


Deer 


was 


Chase Brass & Copper Company 
has named John J, Vreeland, previously 
a products control head and technical 
metallurgist at the firm’s Cleve- 
mill, to be staff manager, sheet and 
strip, at its Waterbury, Conn., head 
His experience Chase has 
covered the fields of promotion and 
metallurgical engineering, both in Water 
and at the Ohio mills 
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Stauffer Chemical Company ha: 

hnical staff of its Rich 
plant by adding Richard W. 
Davis, a chemist, and Fred Davenport, a 
chemical engineer Davis 
with Colgate 
chemist 


creased the te 
mond, Calif 


formerly was 
Pa molive i 

and worked for Shell 
With Stauffer, he will be 
control laboratory. Daver 
i recent eraduate of the Un 


connected 
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port 
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Chicago Bridge & Iron Company 
has announced that Harry E. Douglass, 
Jr., who joined the Engineering 

ment of the Birmingham 
in 1954, 
Chicago sales office 


depart 
Alabama, plant 
been assigned to the 


has firm s 


Hooker Electrochemical Company 
has consolidated its 
with the Durez Plastics division 
Niagara Alkali organization. The 
sales offices of the 


offices 
and the 
Various 
Durez Plastics division 
operate as a 


district sales 


will divisional 
ven though physically housed with 
the chemical Headquarters 
sales offices for chemicals will continue to 
be at Niagara Falls, and for 
North Tonawanda, N. Y 


continue to 
entity ¢ 
sales offices 


plastics it 


named 


Adsco Industries, 
G. H, DeKay, Jr., as 


charge of 


Inc., has 
vice president n 
Steel 
has been serving as 
January 1955. In 194 
associated with California Steel 
Products division as 


sales for its California 
Products division. He 
sales Manager since 
he became 


a sales engineer 


The Dow Chemical Company has 
promoted Elmer K, Stilbert to staff man 
ager ot materials for the 
Stilbert served 


OLD SLUSH POND 
GETTING YOUR GAUGES? 


REPAIR THEM! 


coating Com 


pany’s Plastics department 


Throwing away worn gauges 


is expensive. Save % to *% the 


cost of a new one with our de- 


pendable, quality repair service. 


All work guaranteed. Fast return. 


cS) TULSA GAUGE 


AND 


INSTRUMENT CO. 


1133 N. UTICA « TULSA, OKLA 
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“Inside-out” Furnace Construction 
calls for BALDWIN-HILL dual purpose 


SUPER 
POWERHOUSE 
CEMENT 


B-H Super Power- 
house Cement ap- 
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Block on Riley-Stoker 
Pressurized Furnace 
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COMPLETE LINE OF BALDWIN-HILL INSULATING PRODUCTS 
ah — B-H Super Powerhouse Cement _B-H No. 100 Pipe Insulation 
-H Blanke 


B-H No, | Insulating Cement B-H 85 %e Magnesia Pipe Insulation 
B-H Koldboard B-H No. 52 Asbestos Cement B-H Calcium Silicate Fipe Insulation 
B-H Bond-Tite B-H Spun Felt Insulation B-H Mono-Kover Pipe Insulation 

B-H Weatherseal _B-H Fine-Fyber Felt Insulation B-H Spun Mineral Wool Fill 
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previously as assistant manager of coatings 
technical service 

Stilbert started with Dow in 1940 as a 
research chemist and was associated ini- 
tially with the Cellulose Products Labora- 
tory. For many years he has been working 
on the development and use of coatings in 
the paint, paper, textile and other fields 
Becoming assistant manager of Coatings 
Technical Service in 1949, he continued in 
this capacity until taking over his new 
post, except for a year’s assignment as 
manager of priorities and allocations from 
1952 to 1953 

He is credited with several patents in 
the coatings field and is the author of a 
number of papers on coating materials 


Fischer & Porter Company has com- 
pleted its new calibration laboratory at 
Hatboro, Pa. The facility is called “The 
Allan P. Colburn Memorial Flow Labora- 
tory” in memory of one of the pioneers in 
fluids-engineering research 

Dr. Colburn, who died in February 
1955, was prominent in chemical engineer- 
ing and made outstanding contributions 
to variable-area flow metering. Fischer & 
Porter has used much of the basic research 
he performed 

The new laboratory is one of the most 
completely-equipped hydraulic test facili- 
ties in the U. S. It has been specifi ally 
designed for the calibration of flowmeters 
measuring hazardous or volatile fluids and 
is engineered for safety, accuracy and 
flexibility. 

It is equipped to conduct calibrations 
on both a production and research basis 
There are two dual calibration units using 
the stanpipe-weight-stand principle, with 
a third unit to be added later. Volumetric 
displacement type calibration stands as 
well as facilities for testing density and 
viscosity-measuring instruments also were 
installed 

Dr. Colburn was engaged in chemical 
engineering research for E. I, du Pont de 
Nemours and Company from 1929 to 1938 
Before that he was chairman of the Chem- 
ical Engineering department at the Uni- 
versity of Delaware. During World War II, 
he was instrumental in directing the use of 
the chemical-engineering facilities at the 
University of Delaware on war research 
programs for the National Defense Re- 
search committee, the National Advisory 
Committee for Aeronautics, Office of Rub- 
ber Reserve and various war industries 


Chicago Pneumatic Tool Company 
has named Gary A. May general manager 
of the company’s Oil Tool division with 
plant and sales offices in Fort Worth, 
Texas, May was employed as a student 
engineer in 1940 at the company’s Cleve- 
land plant. After serving as a field and 
plant engineer and assistant to the Rotary 
Tool division manager, he was appointed 
assistant manager of the Utica plant in 
195? 


Thermoid Company has opened a new 
warchouse at 5978 Armour Drive in Hous- 
ton. The new operation, which will be 
managed by W. N. Jordan under the direct 
supervision of Norris B, Green, Thermoid 
district manager, replaces facilities for- 
merly located at 14 Kendall Street, Hous- 
ton. The Houston unit is the seventh in a 
series of new regional warehouses that 
Thermoid has opened during the past year 


Jones & Laughlin Supply Division 
has appointed seven men to key positions 
at J&L store points in five sales districts 
C, W. Moore, formerly a salesman in 
the West Texas district, has been ap- 
pointed supervisor of store construction 


and maintenance for the Supply Division 


He will continue to maintain office head- Suppliers oan 


quarters in Odessa, Texas 
Ben E. Irby has been advanced from 
storeman to local store manager at Glade- Billy J. Cox has been made local store 
water, Texas, in the East Texas district manager at Estevan, Sask., in the firm's 
In the Louisiana Gulf Coast district, Canadian Eastern district. Cox was for 
Bill E. Trisler, formerly manager of the merly storeman at Anson, Texas 
Lake Charles store, has been assigned to 
the division’s newly-constructed store at Hills-McCanna Company has selected 
Morgan City, La., as local store manager Rittelmeyer & Company, Inc., as its sales 
Succeeding Trisler at Lake Charles is representative in Georgia and eastern Ten 
Vincent P, Panepinto, formerly a store-  nessec 
man at Harvey, La. Rittelmeyer & Company is headquar 
In the South Rocky Mountain district, tered in Atlanta 
Marion D. McAfee, formerly a storeman, 
and Curtis L. Sample, formerly a sales Rockwell Manufacturing Company 
man, have been promoted to local store President Willard F. Rockell, Jr. has been 
managers at Sterling, Colo., and Casper, named co-chairman of a special 14-mem 
Wyo., respectively. ber committee appointed by Pennsylvania 


offers a complete 
and diversified line of 
reodorants for petroleum 
and allied products 


No longer need the products of the petroleum industry inflict upon their 
users the obnoxious odors resulting from the mercaptans and sulfides in their 
processing. 

"Years of development work and product-testing have culminated in a com- 

‘plete line of Alamask® reodorants that can successfully mask the objectionable 
odors of many petroleum products. Check this table to see which Alamask reodor- 
ants will solve your malodor problems: 


‘“ALAMASK"’ 





AAM 
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AR 
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BN 
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Rhodia’s chemists and engineers, experienced in odor abatement and waste disposal, 
will provide technical assistance to you in your efforts to correct malodors 

For complete information on these new, highly-effective reodorants, write today 
to Rhodia, Inc., Industrial Reodorants (‘Alamask’’) Division, 60 East 5éth Street, 
New York 22, N.Y 


ve: 60 East 56th Street, 
INC, New York 22, N. Y. 


Philadelphia @ Cincinnati @ Chicago @ Los Angeles @ Canada: Naugatuck, Montreal @ Cuba: Luis Felipe, 
Hevena @ Mexico: Comerciole Reke, Mexico City 
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ERNST 


HIGH PRESSURE 


GLASSES 


and GASKETS 


All sizes to fit your gages and valves 








RED LINE 


FIG. 22 SERIES 750 


MAGNIFYING 


FIG. 21 LiP-MOLD 
STATE YOUR REQUIREMENTS 


All shipments from stock. 
Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 


Livingston 6-1400 LIVINGSTON, N. J. 











SPECTACLE BLINDS 
By MAC-IRON 


MAC.-IRON Blinds, Blinds, and 


Spacer Rings are available in all pipe sizes 


Spectac le 


and pressure ratings for use with flat, raised 


face, and ring joint types of flanges. Preci 
the 


supplied, if 


sion machined from particular metal 


needed, they can be desired, 


with phonographic serrated surfaces 


MAC 


line and temporary 


IRON also offers a complete listing of 
strainers, The latter of 
woven wire, perforated basket and conical 
all for use with raised face, 
flanges. A 


maintained 


and ring 


joint large stock on hand is 
special strainers made to speci 


fication 


Accuracy of design and construction is as 


surance of dependable service from all MAC 
IRON products 


WRITE DIRECT FOR COMPLETE 
INFORMATION 


The Mack lron Works Company 


Warren and Water Sts. Sandusky, O 
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Call CHICAGO-WILCOX 
for PROMPT SERVICE 


Chicago-Wilcox has 
the refining industry 
every requirement. These A 
gaskets are typical. Used 


since 1906 erved 
with gaskets for 
PI. ring 
On ring-type 
flanged joints in high pressure lines 
Made of soft ! steel al 


iron standard 
loys or any « non-ferrous no 


{ the 


sired cros tat 


1etalis 


to any de tion 


Send specifications for quotations 
and prompt-delivery schedule. 


CHICAGO-WILCOX MFG. CO. 


7703 Avalon Avenue, Chicago 19, II! 
Phone: SAginaw 1-1900 
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SHAFT DIAMETERS= 


SEALS 


' A sleeve, raised and lowered 
\ i within @ non-magnetic 
i} tube, attracts or releases on 
ih XK Alnico magnet attached 
| to a mercury switch. Basicolly, 
’ this is Magnetrol 
| ee 





SEALOL FLEXIBOX BALANCED 
SEALS REDUCE INVENTORIES 


4rtol!! 
¢ A recent refinery survey revealed that 67 pumps involv- 


ing | 4 shaft diameters required only four sizes of SEALOI 
Flexibox Balanced Pressure Seals. 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem 
THIS MEANS: peratures, corrosive liquids or any 

. other condition, a few “standard 


modifications and the job is dons 


IMlinois 


Fewer parts for 100% protection 
Maintenance and stocking procedures simplified by 
minimum parts handling. 


Operation isso simple no changes 

in basic design are needed. That's 

why Magonetrol “fits” practically 

¢ SEALOL Flexibox Balanced Seals come in only twenty- any application — why “specials 
one standard sizes to fit all shafts with diameters from % are so often standard with us 
to 444". Teflon © or O ring equipped seal components 
are dimensionally interchangeable 


: 


Because of the utter simplicity 
and dependability of its magnetic 
Send for your SEALOL Sealector which will enable you principle, Magnetrol has smfinite 


to properly survey your Own operation operating life. There are no wear- 


SEALOL CORP ing parts to get out of order. 
185 POST ROAD, PROVIDENCE 5, R. I. Magnetrols are available for 


controlling level changes from 
Baton Rouge * Chicago * Cleveland * Corpus Christi * Houston * Los 0025-in. to 150-ft., with single 
Angeles * New Orleans * New York °* Philadelphia * San Francisco * 


© Toronto and Montreal, Canada * Flexibox Ltd, Manchester 


2112 S. Marshall Bivd., Chicago 23 


or multi-stage switching. Our 
experienced engineering staff is 
at your service 


MAGNETROL, Inc. 


WHY NOT MAIL THE COUPON—NOW 


St. Lovis 


Inc. 


Eng.) * Paris * Frankfurt 


v Oe erate 


mHe BALANCED PRESSURE SEAL 


. Magnetrol 


For more data on advertised products, use 
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~— UMATICALLY 


LACED concacre ano neraactonts 








For 
SUSPENDED | © wsucarion 
© FIREPROOFING 
WALLS @ STACKS, BREECHINGS. 
ARCHES je REFRACTORY TURN AROUNOS. 
FOR PRESSURE - RETE AND STEEL 
VESSEL LININGS |. SANDBLASTING 
TERS BOILERS] © EMCASEMENT FOR PIPE LINES 
Write fer estimates on your prepesed project. 


@ CONCRETE RESTORATION 
GEO. P. REINTJES CO. 





2517 JEFFERSON ST 
NEW YORK «+ 


a ‘ e2¢ 


CITY 41, MO 
PITTSBURGH 


KANSAS 
HOUSTON « 





| a student engineer 








STEEL PIPE 
and TUBING 


@ CARBON MOLY 
@ CHROME MOLY 
@ STAINLESS 
@ HASTELLOY 
@ CARBON 
ALL SPECIFICATIONS ~— ANY SIZE 
Write for Stock List 
MIDCONTINENT TUBE 
SERVICE, Inc. 


2308 Oakton St., Evanston, ill., Davis 8-4030 




















AMERICAN “Gunite” Co., INC. 


Pneumatic Placement Division 
of C. O. Henriksen Co. 
Established 1927 
2300 $. Avers Ave. 
Chicage 23, Iilinels 


“Gunite” service for 
BOILERS 
REACTORS 
HEATERS 
VESSELS 
TUNNELS 
SLAG TANKS 
STEEL ENCASEMENTS 
MASONRY WALLS 
—REPAIRS AND NEW WORK 
Telephone CRawfeord 7-2515 




















1 OPS 6 ee yf ol o) 
WAX PRESS FILTER BLANKETS 


@ Made only of first grade hy- 
dravlic press 12/0 duck 

@ Fabricated to your specifications 

@ Priced to save you money 

@ Cupraommonium treated 


Write today for the Schotco story 


SCHOTT BROS. CO. INC. 
WEST SALEM, OHIO 
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public relations and advertising. Other 
duties with Kaiser Services included that 
of publications manager, and managing 
editor, Kaiser Publications 


Wagner Electric Corporation hs | 


named Russell E, Bryant to manage the 
Electric division of its Los Angeles branch 


| He succeeds Leonard G. Tandberg who is | 
retiring after nearly 47 years with the com- | 


Wagner in 1940 as 
He was a sales engi- 
Wagener Pittsburgh office from 
1942 to 1949 and for the past seven years 
been the 
branch 


pany. Bryant joined 


neer in the 


has manager of company’s 


Buffalo sales and service 


Plicoflex, Inc., has elected L. L, White- 
neck as vice president and appointed him 
director of corrosion control and material 
research. His includes water 
works design and construction for the 
Metropolitan Water district of Southern 
California and design and mine develop- 
ment engineer for gold mining companies 
in the Philippines. For the past ten years, 
he has been senior harbor engineer for the 
Long Beach Harbor department, in charge 
of testing and evaluation of coating ma- 
terials and the economics of corrosion de- 
sien 


experience 


Johns-Manville Corporation has ap- 
pointed James G, Walker as Northeastern 
regional sales manager for the Johns- 
Manville Pipe division. Walker succeeds 
Charles T. Dearborn at Boston, who re- 
tires after a 39-year career with Johns- 
Manville. The Northeastern Regional Sales 
Office will be transferred to New York 
City. At the same time the appointment 
was made of Charles G. Topping to suc- 
ceed Walker as New York area sales man- 
ager for the J-M Pipe division 


Tube Turns of Canada, Ltd., has 
bought a modern one-floor type plant at 
21 York Street, Ridgetown, Ont. It is 
served by major railroads and all trans- 
Canada truck lines. Production facilities 
have been moved from nearby Chatham, 
Ont. Manager J. A. Battist and most of 
the 40 employes were transferred to Ridge- 
town 


Pacific Pumps, Inc., has opened a new 


plunger-pump store in Kimball, Neb. This 
store, located at 604 South Nadine Street, 
will furnish pumps, parts and service for 
the Denver-Julesburg Basin area. Charles 
L. Rosenlieb, formerly Pacific field sales- 
man at Great Bend, Kansas, has been ap- 
pointed manager of the new Kimball store. 

Pacific Pumps, Inc., has also announced 
the appointment of J. W. Harris as de- 
velopment and research engineer for API 
equipment at the firm’s headquarters in 
Huntington Park, Calif. Harris, who has 
been associated with Pacific more than 12 
years, has just completed a two-year re- 
search program for Dresser Industries, 
Inc., the parent corporation of Pacific 
Pumps 


Catalytic Construction Company 


now has Mr. Willis F. Sims as refinery 
sales representative for its Southwest area, 
with headquarters in Tulsa, Oklahoma. 
Sims formerly was refinery manager at 
Wichita Falls, Texas, for Panhandle Oil 
Corporation and was associated with Blaw 


Knox Company before joining Catalytic. 


Fer more deta on advertised products, use Readers’ Service Cards, lest page 


Jones & Laughlin Steel Corpora- 
tion’s chairman of the board, Admiral 
Ben Moreell, has been selected to receive 
the John Fritz Medal. In World War II, 
he was the organizer and commander of 
the Navy's “Seabees.” 

The award is sponsored jointly by the 
American Society of Civil Engineers, the 
American Institute of Mining, Metallur- 
gical and Petroleum Engineers, The 
American Society of Mechanical Engineers 
and the American Institute of Electrical 
Engineers, It will be presented to Admiral 


(Continued on Page 505) 


REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 


Haydite aggregate used with Lumnite cement 
produces retractory concrete suitable for sus- 
tained temperatures up to 1800-2000" F. 
which makes it excellent for tubular heaters, 
ducts, flues, stacks and catalytic crackers 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex- 
ceedingly strong, it has excellent insulating 
properties and withstands pressures of up te 
1130 pounds per square inch. Write today for 
free folder and complete information about 
Carter-Waters Refractory Haydite. 

We sell direct to you. 














RTER-WATERS-—_ 


2440 Pennway Phone GRand 1-2570 


BARRETT automatic 
Filling and Crimping Equi ? 


eee 





~’ r 

for handling greases and other 
viscous fluids. 

@ No operator required. 

@ 100% air operated. 

Fills, seals, stamps and counts lug 
cover pails. Output of 15 pails per 
minute. Write for details on installa- 
tion to meet your requirements. 


es & a ew oe we 
Wanufacturing Co. 


F Box 80964 H n 4 Texas 


UNIT 


Since 1915 


CONCRETE 


SAND AND CEMENT 
Piaced by Air 


We have the equipment, personnel 
and experience to complete any 
and all GUNITE work regardless 
of size or location. 


Send for specifications and bulletins 
GUNITE CONCRETE & CONST. CO. 


OSWETHER RO. KANSAS TY 
6 WEST WALNUT 


N 
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SOON OUT 
Smoley’s Tables 


Since 1901 


ENLARGED — REVISED 
350 new pages 

















Petroleum Refiner New Classified Rates 


RATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 
charge, $4. Blind box address in our care counts six words, Replies forwarded without charge 
Display Classified ads, set in suitably larger type with ruled border, $12.50 per column inch. Ten 
percent discount for two or more insertions of same copy in consecutive issues. All Classified 
ads payable in advance. Copy deadline: 26th of month preceding date of issue. Send copy and 
checks to: Classified Advertising, Petroleum Refiner, P. O. Box 2608, Houston, Texas 
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Time Savers for Engineers 
Designers and Builders 
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HELP WANTED 











ENGINEERS 


Engineers are in demand in the Gulf 
Coast area. Benefit by our experience 
in serving the Petroleum and Chemical 
Industries through the years, Salaries 
$6,000 to $12,000 up. 


QUINBY EMPLOYMENT SERVICE 
“Houston's Oldest-—Under One Owner” 
409 Bankers Mortgage Bidg., Houston 2, Texas 








REFINERY 
ENGINEERING 
in 
Southern California 


Several qualified graduate 
engineers — Chemical, Me- 
chanical or Petroleum — can 
broaden their professional 
responsibilities in our Chem 
ical Engineering Depart- 
ment. 


Assignments will cover the 
application of processes to a 
wide variety of industrial 
plants, ranging from com- 
plete integrated refineries 
and chemical processing cen 
ters through all types of in 
dividual process units. The 
work includes coordination 
of chemical engineering, the 
selection and design of proc 

ess equipment and machin 
ery, and startup of completed 
plants 


Top salaries, fine facilities, 
profit-sharing retirement 
plan Write to the head of 
our Personnel Department, 


Mr F B Stratford. 


C F BRAUN & CO 
ALHAMBRA CALIFORNIA 
Engineers 
Consultants Constructors 


September, 1956—PetroteuM REFINER 





NORTHERN CALIFORNIA 
REFINERY PROCESS 
ENGINEER 


Combine challenging, unlimited-future 
job with ideal, smog-free living in San 
Francisco-Oakland Bay Area, Excel 
lent salary, moving allowance, profit 
sharing plan and retirement, family 
plan hospitalization and life insurance. 
Must have B.S. or M.S. in chemical 
engineering, plus at least 10 years ex- 
perience in process design with major 
oil company or refinery builder, For 
ward complete resume giving ex 
perience and salary requirement. 
Strictest confidence. 


ALSO OPENINGS FOR REFINERY DE- 
SIGNERS AND ESTIMATORS. 


KAISER ENGINEERS 


Division of Henry J. Keiser Co. 
Dept. RN, 1924 Broadwey 
Oakland 12, California TWinooks 3-4600 





Slopes & Rises (doubled) $ 6.00 
192 bevel pages increased 
to 384 


Logs and Squares 6.00 
Parallel tables increased 
100° to 300’ 


Log. Trig. Tables 1.50 
Segmental Functions 5.00 
Three Combined Tables 10.00 


Four Combined Tables 12.00 
Carry all extensions 


Send orders or inquiries to: 


C. K. Smoley & Sons, Inc. 


P. O. Box 14, Chautauqua, N, Y. 














SEMEL LILA: 








PROCESS 
ENGINEERS 


For work in Tulsa, Oklahoma. 
Minimum requirements: B.S. de- 
gree in chemical or refinery en- 
gineering. Three (3) or more 
years’ experience in Process De- 
sign work relating to Chemical 
Plant and/or Petroleum Refinery 
Engineering and Construction. 


Write to Glenn O. Hopkins, 
Personnel Manager, 
THE REFINERY 
ENGINEERING CO. 


P. O. Box 1558 
Tulsa 1, Oklahoma 











ENGINEERS 


Equipment 


Immediate openings for men with 2 to 
5 years experience in development, se 
lection eal application of mechanical 
equipment for petroleum and petro- 
chemical plants. Duties will include 
considerable vendor and customer con- 
tacts and field trouble shooting 


Recognizing the need for the professional 
growth of the individual engineer, Kel- 
logg provides a variety of stimulating 
assignments and encourages membership 
in engineering societies and associations. 
As a result, the company has grown 
steadily for 55 years to become a 
world-wide leader in the petroleum and 
chemical plant field. The most modern 
facilities are available in a brand new 
air-conditioned building, centrally lo- 
cated convenient to transportation serv- 
ing suburban residential areas 


Please sand resumes, including salary 


requirements, to R L. Stacom. All in 
quiries in confidence 


M. W. KELLOGG CO. 


711 Third Ave. 
Mew VYerk 17, NM. Y. 


For more date on advertised products, use Readers’ Service Cards, last page 
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bd WARREN PETROLEUM CORPORATION 


RESEARCH, INC. Box 1389 
Tulsa 2, Okiahoma 
e 115 Broadway New York 6, N. Y. ATTENTION: R. L. Lane or C. C. McKee 
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Interesting, challenging, 
professional work assignments. 


235 wae 


re 
ie 
sate 

















Long-range company programs 
assuring stability 
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-~S 
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Promotion-from-within 


‘ 
A 


policy assuring opportunities 
for advancement. 


** 
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ethals 


sors 


Varied technical and 
administrative training 
programs 
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30] AIR PRODUCTS 300 
r10 YEAR GROWTH 
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IMMEDIATE OPENINGS FOR: 
Process Designers 
Process Equipment Designers 
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your full 
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of increas- 
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important field Air Products offers you the opportunity to advance professionally and 


Et 


financially in the fleld of low temperature processing The company 


rt 


is the leader in the engineering, design, manufacture, and construction 


oe ee en gh om 


—-- 
Tt 


if 


vend co of oxygen plants and systems for the separation of low boiling point 


ng deta gases such as Oxygen, Nitrogen, Carbon Monoxide, Hydrogen, Methane 


experi 


Mr. T. J. Donovan 
Engineering Department 


Ethane, Ethylene and other basic building blocks of the petrochemical 


Eee 


os 
. 


industry We must expand the entire organization to meet the in 
creasing demands of the steel, metallurgicol and chemical industries 


Huge plants are being constructed to meet the liquid oxygen demands 


aes 


of the guided missiles program We need chemical and mechanical 


=~ 


engineers who want to share in the growth and profits of a dynami« 


+ ener pm 


company in a new and basic industry 


UW pAgees te sect 


tase 


i= 


Openings are available in Process Design, Project Engineering, 
r « | 

mati d Economic Evaluation, Equipment Design, Sales 

Better Things for Better Living Estimating ar . - — 9 


Engineering, Manufacturing Engineering, Supervision of Oxygen 
«through Chemistry 


+ |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 


Plant Operations and other areas for which you might be qualified 
To arrange confidential interview, send resume to Technical 


Personnel Manager 


Air Products 


INCORPORATED 


P.O. Box 538 Allentown, Penna., U.S.A. 


LOW-TEMPERATURE PROCESSING 
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October 17 at the 
the American 
Engineers in Pittsburgh 

Admiral Moreell 
“distinguished engineer and noted office 
builder of 
peace 
leader 


Previous med: 
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THE KAINEY COMPANY 
0. BOX 6453, HOUSTON 6, TEXAS 








PROJECT LEADER 
Chemical Engineer 


ne ft t oper r an 


Mr. J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 
of 
Illinois Institute of Technology 
10 West 35th Street 
Chicago, Illinois 











CHEMICAL 
ENGINEERS 


Foreign Employment 


For career assignments in technical serv- 


ice and research and development 
work in a large modern refinery in 
stallation in Saudi Arabia. Excellent 
opportunities for diversified 


ence and advancement 


experi- 
assured by 
complexity of present installation and 
future expansion 


Liberal all-inclusive benefits. Oppor 
tunity to travel on long vacations and 
live in modern community with com 
plete facilities extensive 


including 


recreation 


Write giving full particulars regarding 
personal history and work experience 
Please include telephone number 


Recruiting Supervisor, Box 177 


ARABIAN AMERICAN 
OlL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 
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Southwestern Engineering Com- 
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ene 
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the company Manuf ac 
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Worthington Corporation has « 
lected Arthur R. Foreman as Comptroller 
of the Steam Wells 
ville, N. Y. He 
Gavitt. Foreman joins 


Turbine division at 
the late 
d Worthin 


replace 
ton 


Continued on Page 506 
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PROCESS 
ENGINEERS 
with 
Eight or More Years 
Experience 





Our Process Engineering De 


partment Nas opportunities 
for several « xperienced engi 
neers to follow 
their field 


petroleum refining o1 
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overall process requirements, 
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Write to the 
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CHEMICAL ENGINEER WANTED 


DIXIE EMPLOYMENT SERVICE 
505 South Coast Bidg.. 806 Main Street 
Phone CApitol 2-9537 


Houston, Texas 








San Francisco 


OO}! 
Los Angeles 
California 


BECH TEL 


CORPORATION 


Bush Streee 





use Readers’ Service Cards last page 
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Wellsville division in 1951, and he served 
successively as priority supervisor, assist- 
ant purchasing agent and internal auditor 
prior to his present appointment 


Electro-Technical Labs has begun 
construction on a $335,000 building for 
new quarters. The offices and plant will 
be of modern design and air conditioned 
throughout, located in Houston near Bell- 
aire. A two story office containing 13,375 
square feet of floor space will be devoted 
to offices, accounting department, sales 
and engineering departments. A one story 
plant of 16,750 square feet will house the 
assembly and machine shops 


Western Supply Company, or a 
majority stock interest in the company, 
has been sold to three oil-industry figures. 
They are W. A. Baden, president of An- 
chor Petroleum Company Blair, 
independent oil man, and L, F, Rooney, 
Muskogee and ‘Tulsa industrialist. The 
company will continue to be operated by 
its present personnel, and F, Wilson Dye, 
who was president before the company 
was purchased, will act as chairman of 





HELP WANTED 


PIPING 
ENGINEERS 


Qualified piping engineers 
and designers, preferably 
with 4 years experience or 
more, can broaden their 
professional responsibilities 
with C F Braun & Co. The 
work is on engineering and 
design of complete inte 
grated petroleum refineries 
and petrochemical — plants, 
many types of individual 
process units, and power 
plants 

Assignments include ar 
rangement of plant 


equip 
ment and 


facilities, layout 
of process and utilities pip 
ing, stress analysis of piping 
systems, design of spring 
supports, and preparation of 
specifications for piping 
materials and insulation 
‘Top salaries, Fine facilities 
Profit-sharing retirement 
plan. Write to the head of 
our Personnel Department, 
Mr F B Stratford 


C F BRAUN & CO 
ALHAMBRA CALIFORNIA 
Engineers 


Consultants Constructors 
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CHEMICAL ENGINEERS AND CHEMISTS 


BS, MS or PhD degree. We have excellent 
job ings with tstandi panies in 
the Gulf Coast area. Several ore departmental 
and supervisory positions, Salary ranges $650 
to $1500 per month. 





HELFRICH EMPLOYMENT SERVICE 


103 Se. Main Pasadena, Texas 
Phone: GReenwood 2-4394 














Engineers 


Major Oil Company has openings 
for Chemical, Mechanical, Elec- 
trical and Civil Engineers in sev- 
eral phases of refinery engineering 
and process engineering. Locations 
near New Orleans and south Ar- 
kansas, in booming industrial areas 
where climate and natural advan- 
tages make living more enjoyable 
for all the family. Attractive salary 
and benefits program, In reply give 
age, education, experience and sal- 
ary expected. Pan-Am Southern 
Corporation, P, O. Box 2, New 


Orleans 6, Louisiana 








TOP-FLIGHT 


ENGINEERS 
DESIGNERS 
— DRAFTSMEN —— 








McKEE has openings for top men to fill 
important, permanent positions, with excellent 
prospects for promotion to supervisory, staff 
and executive posts in ovr expanding or- 
ganization. 


Our Metals, Refinery and Industrial Divisions 
offer you wide choice of opportunity to make 
fullest use of your talents in the design of 
refineries, blast furnaces, steel, sintering, chem- 


ical and industrial plants and their auxiliaries. 


Investigate the advantages of top compensa- 
tion, ideal working conditions, employment 
security, advancement opportunity and many 


generous benefits available to you at McKee. 


Telephone TOwer 1-2300, Cleveland, Ohio 
or write to Edward A. Kolner, 
Arthur G. McKee & Company, 

2300 Chester Ave., Cleveland 1, Ohio 


Arthur G. McKee & Company 


Engineering offices in 


CLEVELAND, OHIO + UNION, N.J. » TORONTO, ONT. 
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ICAL and 
MECHANICAL _ 
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PROCESS - 
ENGINEERS 


With three to six 
years experience 


Several qualified process en 
gineers can their 


responsibilities 


broaden 
professional 
in our Process Engineering 
Department. They will de 
sign a wide variety of plants 
for petroleum refining and 
large volume petrochemical 
proc essing. 

Assignments from 
complete 


eries 


range 
refin 
chemical plants 
through all types of individ 
ual process units, The work 
and 
balances, and computations 


integrated 
and 


includes heat material 
for unit operations such as 
fractionation, heat-transfer, 


absorption and extraction 


Fine facilities, top salaries. 
Write 
to the head of our Personne! 
Department, Mr F B Strat 
ford 


new retirement plan 


C F BRAUN & CO 
ALHAMBRA CALIFORNIA 
Engineers 


Consultants Constructors 
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S® CHEMICAL ENGINEER 
equal knowledge of English ind German; 
Experience: 9 years research and development 
oll and gas processing, 5 years 

job engineer for oll refineries. Des 

pean assignment as process projec 

engineer Box 240-R, PETROLEIL 

FINER, Houston 


B.8c.Ch.E, °42 


Texas 





WANTED TO BUY 





®LUBOIL PLANT. Wanted second hand tn 
good condition with Vacuum Deast., Solvent 
Extraction, MEK Dewaxing, Continuous Treat 
ing and Barrel Filling. Intake Capacity 1000 
bbi/day. Bids under box number 237-R, PE 
TROLEUM REFINER, Houston, Texas 





FOR SALE 





T 


Lx z 


FLOW INDICATORS 


f. sizes up to 6 
EN f ® ATA\K 
ERNST 
Water Column & Gage Co 


VINGSTON, N 


September, 1956—PrTROLEUM 


the board and chief executive officer 
Other officers are James E. Hughes, vice 
president of the Heat Exchanger division; 
Mylon C. Jacobs, vice president of the 
Supply division, and John D. Miller, sec- 
retary-treasurer 


Olin Mathieson Chemical Corpo- 
ration has designated Earle R. Van Vliet 
as treasurer. He had been assistant treas 
urer. Van Vliet succeeds E. W. Taft who 
retires after 40 years with the company 
Van Vliet joined E. R. Squibb & Sons in 
1946 as vice president and treasurer, leav- 
ing Tubize Rayon Company where he was 
executive vice president and chief financial 
officer, When Squibb joined Mathieson 
Chemical Corporation, Van _ Vliet 
made vice president and treasurer of 
Mathieson 

Taft began his career in the engineering 
department of the Winchester 
Arms Company in 1916. In 1943, he was 
named treasurer of the then Olin Indus 
tries and, after the merger of Olin Indus 
tries, Inc. and Mathieson Chemical Cor 
poration in September 1954, was named 
treasurer of Olin Mathieson Chemical 


was 


Repeat Ing 


Corporation 


J. F. Pritchard & Company has ap 
pointed Dayrel G. Hoke as sales engineer 
in its New York district office, Prior to 
joining Pritchard, Hoke was a sales engi 
neer for the Kewanee Boiler Corporation 
in Philadelphia 

Conofiow Corporation has Chemical 
& Industrial Sales, Ltd., Edmonton, Can 
ada, sales-engineering representative. Cis 
can will handle the provinces of Alberta 
and Saskatchewan. Principals of Ciscan, 
founded in 1955, are John C, Hamon and 
James E. Wiltshire. Both men are well 
known in the instrumentation and con- 
trols field in Canada. Hamon_ possesses 
almost 20 years of experience gained 
through association with Foxboro, Abitibi, 
Imperial Oil, Dow Chemical, and Celanese 
Corporation. Wiltshire was with Minne 
apolis-Honeywell, Toronto, for 12 years. 


U. S. Rubber Company has clected 
Howard N. Hawkes a 
board of directors and member of the 
executive committee. He is a vice presi- 
dent of the company. At the tume 


member of the 


saline . 





FOR SALE 











RELAYING RAILS 


Handle more cars better—cost less to 
install and maintain. Foster stocks all 


Rail Sections 12% thru 1754, Switch 
Material and Track Accessories. 


SEND FOR CATALOGS 











Suppliers. « 


G. Raymond Cuthbertson was clected a 
vice president and named general manager 
of the Tire division succeeding Hawkes 
Hawkes started with the 
pany in 1912 and was appointed general 
sales manager for the Tire 
1934, assistant 
Tire division in 
and 
1951 
Cuthbertson joined | S. Rubber in 
1936 as a research chemist. He has since 
been assistant director of tire development 
in Detroit, manager in Los An 
geles and production manager for the Tire 
division at its general offices in New York 
He was named 
of the 


rubber com 
division in 
general manager of the 
1944 and vice 
manager of the 


president 


general division im 


factory 


general manager 


1956 


assistant 


lire division in January, 


Panich 


Bailey Metor Company has appointed 
Cornelius J. Hes and Michael Panich as 
sistant managers to T. A. 
of the Design department The 
ment has divided into two groups 
with Hes in charge of special design and 
Panich in charge of product Hes 
joined Bailey Meter as a draftsman in 
1927; Panich started with the 


a draftsman in 1940 


(sreen, manager 
ce part 
been 


design 


Companys is 


Hooker Electrochemical Company 
and Oldbury Electro-Chemical 
both of Niagara Falls, are negotiating for 
a merger of Oldbury Electro-Chemical 
into Hooker Electrochemical. Should the 
current negotiations result in an 
ment approved by the 
companies, it 


Company, 


agree 

both 
is anticipated that the pro 
posal will be submitted to the stockholders 
of both companies at spe ial meetings this 


fall 


boards of 


Titefiex, Inc., has completed the con 
Springfield, 


solidation of its facilities at 
Mass. This consolidation, a $1,500,000 
operation, was accomplished to take full 
advantage of the 
derived from the plant 
The Springfield plant was selected because 
efficient 


in which to expand 


economies and efficiency 


operation ot one 


of its layout for 
and for The 
plant approximately 
$00,000 square feet, having been enlarged 
by 40,000 square feet during the 
There remains 
further 


manufacturing 
space 
now comprises over 
consol: 
dation approximately 16 


acres for contemplated expansion 


Ethy! Corporation has named Norman 
J. Linstromberg as district manager of 
its Dayton office. He ucceeds Robert R 
Mead, assignment at 
the compan Central gion 

Linstr been 
Ethyl Prior 
promotion i” WwW i sales 


Kentuch 


who is on special 
headquar 
ters in Chicago 
associated with 
to his present 
representative in 
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hat's New in Equipment .. . 











































































Ruston Mark TA Gas Turbine 
Light weight, compactness, air cooling, 
fuel flexibility life 
are features of the Mark was turbine 
Clark Company, the 
Industries, has completed an agreement 
with Ruston-Hornsby Ltd., 






rugvedness and long 


rA 


one ol 








Bros 





Dresser 








Line oln, Eng 















land, for the manufacture and sale of the 
Ruston Mark TA was turbine in this 
country 

his prime mover is especially suited to 
processes where power is required and 
where the exhaust enerey can be used for 
preheating or for the generation of steam 
The turbine develops 11350 BHP at 80 
dewrees and 1,000 ft The nominal low 
pressure or output turbine speed is 6,000 
rpm. Output speeds of 1,500 and 1,800 
rpm are available for driving 50 or 60 
cycle wenerators through the use of built 
in planetary gears. Clark Bros Company 







Circle El on 


the card. 















Solderless Sight Glass 


which 


Sicht glasses 






require neither solder nor gaskets, 
thus climinating the main sight glass fail- 


ure points, are now being made. A 





new 







manufacturing process makes possible a 
long-wearing unit in which the glass is 
hermetically sealed directly to metal 





Pressure resistance of 
dependent on the 
individual 


diameter 


the windows is 
size and shape of the 
One design -inch in 
g-inch in thickness 






unit 
and 

















with- 





SOS 





stands pressures in excess of 5,000 psi. An 
other assembly 
y thick 


show 


Y%,-inches in diameter 
operates at 
no leaks 
helium leak detector at maximum 
ity. Corning Glass Works 


and 
Phe 


tested on a 


g-inch 2,000 psi 


windows when 


sensitiv 


Circle E.2 on the card. 





Submersible Motor 


submersible explosion-proof pump motor is 


A completely 
now being produced. The new motor was 
designed to overcome vapor-lock problems 
generally associated with positive displace 
ment suction pumping systems Che in- 
creased use of higher-octane, more volatile 
fuels has greatly intensified vapor-lock 
difficulties, particularly in installations op- 
erating in warmer areas or at higher alti- 
tudes 


The submersible pump motor installs 
directly in existing gasoline storage tanks 
with 3'/-inch standard pipe flanges. Gaso- 
line between the stator 
shell for maximum cooling of 
A small 
within the 
lubrication 


flows and 


the 
also passes 
motor itself, providing bearing 
and additional cooling 
Gasoline can pass directly through the 
motor the is completely 
sealed in an epoxy resin especially formu- 


outer 


motor 


amount of gasoline 


because stator 
lated for use in gasoline and other solvents 
A remote control box supplied with each 
submersible the overload, 
starting and control circuits packaged as 
a compact, Leland 
Electric Division of American 
Machine and Foundry Company, 


Circle E3 on the card. 


motor includes 


removable assembly 


Company, 





Liquid Neoprene Neoprene is a 
magic word representing a new type of 
synthetic rubber made by Du Pont for 
providing high resistance to many organic 
and inorganic chemicals. Now, for the first 
time, it is possible to supply essentially the 
same Neoprene coating in a liquid form 
suitable for brushing or spraying without 
the concern heretofore necessary of watch- 
ing the shelf-life of the liquid product 

For years, Neoprene has been accepted 
by chemical engineers as the 
protective coating against acids, caustics 
and solvents. Now the protective features 
of Neoprene are available in a practical, 
brushable film, applicable to structural steel 
shapes, pipes, and irregular areas 

Rubber-Coat liquid Neoprene will fill a 
long felt want in industry and can be used 
in many instances where other paint prod- 
ucts fail, It will find a ready the 
painting of air-conditioning equipment, 


ideal rubber 


use in 


louvers, and cooling towers—concrete 
foundations and caissons in fresh or salt 
water—exteriors of tanks, trucks, and 
railroad tank cars used for hauling various 
corrosive chemicals and solvents—canvas 
roofs of trucks and canvas decks—food 
equipment marine equipment roofs 


where it may be also used to touch up and 
seal down asphalt shingles which may have 


come loose to pat h and re pair Canvas 
belting and rubber hose—as a dip to pro 
vide non-slip handles on tools, et 


wherever oil or gasoline fumes are a prob 
lem. It is available in black, red, light 
gray and aluminum. The Wilbur and 
Williams Company 


Circle E4 on the card. 





Plastic Fume Hood 


fume 


This 

different sizes 
and shapes being offered to provide re 
sistance to 
of acids 


some 


laboratory 


hood is one of 


many 


corrosion from a wide variety 


including hydrofiouric in 
alkalies, alcohols, 


esters, ethers, and hydrocarbons. As part 
of complete fume duct systems made en 


even 


materials) salts, 


=. 


of plastic, these hoods 


tirely and reaction 


far superior to gal- 
iron and in many uses 
stainless steel often at 
lower cost. These hoods are 
offered in a variety of standard and special 
sizes with fume ducts and exhaust systems 
made up of standard size duct and fittings 
to meet virtually any condition. Bifurcator 
housings, also of corrosion resistant plastic, 


cabinets offer service 
vanized or black 
superior even to 
substantially 
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Puzzled about getting the 
Right Explosion-Proof Lighting 





Equipment? 


Only Crouse-Hinds has everything you need 
In every Class ...in every group! 


installation: 
Article 500 of the 


For complete protection when making lighting installations 
in hazardous locations you need more than explosion proof or 
dust-tight lighting fixtures. You also need UL-listed explosion- 


proof switches, junctions, fixture supports, unions and seals 


Crouse-Hinds now offers a broad selection of Condulet*® 
explosion-proof lighting equipment for Class I Groups A and B 
locations. In fact, you can specify 

complete Crouse-Hinds ex- 


plosion-proof lighting 


ill UL-listed, no matter what class or group of 


National Electrical Code is involved 
The same holds true for the entire ( 
line of more than 15,000 


rouse-Hinds Condulet 
conventional and expl 
items. With the broadest line in the field, ¢ 
mends exac tly what 


s10On proof 
rouse-Hinds recom 
you need ind only what you need 
A nearby Crou é-Hinds di tributor will be glad to diser 
your explo ion proofing proble ms and make 


recommendation 
without oblig ition 


CROUSE-HINDS conrawy 


& 


Main Office and Factory: Syracuse, N. Y 


Crouse-Hinds Company of Canada, Lid.: Toronto, Ont 





BARCO Swing Joints’ 


and Assemblies 





for 
Loading and 
Unloading 


Lines 


Reasons for 
SUPERIORITY! 


BALL BEARING AND O-RING EQUIPPED — Designed specifically for handling 
gasoline, oil, lube oil, LP gas, petro-chemicals, and other petroleum products. 


LARGE BEARING SURFACE— Barco’s bearing design provides adequate support 
for lengths of piping. Minimizes bearing pressures and wear. 


CONTROLLED TORQUE—No annoying, uncontrolled swinging of lines. They 
swing easily but Stay put. 


LONG LIFE—New “Bar-Moly” dry lubricant process gives a permanent anti- 
galling, corrosive-resistant finish to moving parts. This, combined with routine 
lubrication, insures longest possible maintenance-free service. 





EASY MAINTENANCE—Joints can be disassembled for inspection without dis- 
connecting piping. O-rings are easily renewable in the field. No greasing is 
required to maintain sealing. 


The Barco line is complete with single swing, double swing, and 
counter-balance styles and assemblies to meet every need. 
Sizes 1", 1%", 2", 2%", 3°, 4°, 6", and 10”. All steel or mal- 
leable iron, Send for latest Catalog No. 400 containing engi- 
neering and ordering information. Worldwide sales and service. 


BARCO MANUFACTURING CO. 
542K HOUGH STREET 


Barrington, Hlinois 
In Canada: The Holden Co., Ltd., Montreal 





New Equipment... 


can be made an integral part of the over- 
all exhaust system, Haveg Industries, Inc. 


Circle E5 on the card. 


Pressure Transmitter—Operating on 
the force-balance principle, the Model “P” 
pressure transmitter, a lightweight, rugged, 
yet highly sensitive unit, is ideal for serv- 
ices involving viscous substances, or ma- 
terials which solidify in the static lines of 
bourdon tubes. It also has wide application 
for liquid level indication on open tanks 
containing viscous materials or those with 
solids in suspension. 

The model is unique in that it utilizes 
simple, flat diaphragms in lieu of bellows. 
This eliminates the problem of viscous ma- 
terials hardening in bellows convolutions. 
Diaphragm material is of rubber, Teflon, 
or Stainless steel, depending on the tem- 
perature range and corrosiveness of the 
service. The supersensitive pilot is com- 
pletely isolated from the pressure dia- 
phragm so that controlled gas or liquid 
cannot back up into air lines in event of 
diaphragm failure. Conoflow Corporation 


Circle E6 on the card. 


Smaller Magnetic Flow Meter 

Previously limited to a minimum line 
size of 2 inches, this magnetic flow meter 
is now available for 1l-inch flow lines. The 
smaller meter offers all the unique advan- 
tages of the larger instruments (2 inches 
and up); namely, over-all accuracy of 
£1 percent of full scale throughout the 
entire scale, no restriction of flow, linear 
flow readings, performance unaffected by 
pressure, viscosity, de nsity or changes in 
conductivity of the flowing liquid 

The unit consists of a nonmagnetic flow 
tube with an insulating liner containing 
flush-mounted metallic electrodes and sur- 
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Why Oilwomen 
Everywhere 
are Saying... 


“Have Magic Suitcase 


... Will Travel” 


Every woman is interested in beauty —clothes—homemaking. But not every 
woman knows how big a part oil plays in a woman’s world! That's why the 
Oil Industry Information Committee sponsors a Women’s Program 

Today, hundreds of oilwomen— industry employees and oilmen’s wives 
help tell the story of oil in an interesting and dramatic way. The “Magic 
Suitcase” is one way. It contains produ ts made from petroleum cosmetics, 
detergents, oil-based “miracle” fabrics and many other items a woman uses 
in her daily life. This demonstration — as well as other lectures and displays 

shows her how oil and oil produc ts help make her look more beautiful and 
make her housework much easier. 

The Women’s Program is only one of many ways through which your OLIC 
helps show the public that it is best served by a privately-owned, fully com- 
petitive oil industry. If you would like to aid in the Women’s Program — or 
another of OIIC’s many activities—contact the OIIC in your area today. 
You'll not only be helping your industry but you'll get a wonderful sense of 
personal satisfaction from it as well. 

For the address of your local OIC office, write to. . 


AMERICAN PETROLEUM INSTITUTE, 50. W. 50th St., New York 20, N.Y. 
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rounded by an AC electromagnet. When a 


conductive liquid passes through the tube, 
an alternating voltage is set up between 
the electrodes which varies linearly in pre 


portion to the rate of flow Lead wires 
from the electrodes transmit this voltage 


. a output to a recorder, producing a chart 
rotects exposed insulation record in appropriate units of flow. The 
Foxboro Company 


Circle E7 on the card. 


Condenser Gun A super-jet condenser 
cleaning tool that provides extremely fast 
and effective cleaning of condenser tubes 
is now available. It utilizes a handy gun- 
and-slug method to thoroughly remove 
slime and scale at a considerable time sav- 
ings over ordinary mechanical methods 
One man can quickly load an entire bank 
with cleaning slugs and shoot them 
through in rapid succession. The result is 
substantially reduced labor and shut-down 
time 

The gun is a lightweight rugged duty 
tool, weighing only 2% pounds, which an 
operator can use for lengthy periods of 
time without fatigue. It can be operated 
by either air or water pressure. Effective 
pressures range from 50 to 200 psi 

Three types of cleaning slugs in sizes to 
fit all standard tubes can be furnished 
hey are specially designed for positive 
cleaning under practically all conditions 
Spool-type slugs, for normal slime removal, 


[nsutation on towers, tanks and exchangers must be kept 
DRY. If moisture gets through, the efficiency drops. are designed with a cup at the forward 


end which expands to wipe the inside of 


Modern refinery and plant design places many major insu- the tube clean. Bullet-shaped slugs are for 
lated vessels “in the open.” You can maintain the efficiency removing heavier or thick slime deposit 
: : 4 ’ a Scraper-type slugs cut away scale or min 
of your insulation with easy-to-apply Laykold Weathercoat. eral deposits as they are driven through 
Weathercoat is a fibrated asphalt-base material of easy the — pe _— ae ve hav Mh 
; < : action 10S in the side wa to admit 
troweling consistency that dries to a black, remarkably tough water or air for flushing away deposits as 
and tenacious coating. A majority of the leading refineries they are removed. Crane Packing Com 
pany 
are regular users of Weathercoat. 
A new product: Mastic Weathercoat, a bodied material, for 


use wherever economy demands the application of a single, Corrosion Proof Mortar—A new 
: . type of corrosion-proof mortar is the latest 
thick layer. 


Circle E8 on the card. 


development in silicate bonding material 
— : : Especially designed for the installation and 
Write today for our free illustrated brochure, entitled maintenance of stack 
“Laykold Weathercoat for Insulation Protection.” tanks, Corlok is based on a precisely ad 
. justed potassium silicate, is essentially free 

from sodium silicate or other sodium com 


linings and ack 


pounds, and contains no fluoride setting 
| agent. It withstands strong oxidizing acids, 
A Bit | & A h It C | nitric, chromic and concentrated sulfuric, 
merican | umu S sp a ieee and is resistant to sulfation and highly, 
. 4 ad concentrated acids at temperatures up to 
200 Bush Street, San Francisco 20 California | 1900 F. for longer periods than any othe: 
acid-proof silicate cement, The product 
non-corrosive to metals and will not react 
with lead or chrome-nickel alloys 
LEADING MARKETERS OF ASPHALTS, CUTBACKS AND BITUMULS — NATIONWIDE ['wo materials are used to prepare the 


new mortar a potassium silicate solution 
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Buflovak...90 years experience 
matching kettles 
with requirements 





500-gallon one-piece cast jack 
eted Pressure Saponifier with 
Double Motion Agitator » 


a 
1500-gallon Dowtherm heated, 
jacketed Kettle with Double Mo 
tion Agitator and Thermocouple. 


3000-gallon steam jacketed, fab 
ricated steel Grease Mixing Kettle. 


To a great extent, processing profits depend upon the quality d broad process equipment service 


2° » P > Kettles of every description constitute but one 
and efficiency of the processing equipment. Proper equipment phase of Blaw-K nox Process Equipment design 
design is in turn determined by such factors as end product : engineering and fabrication service for the chem 


ene : ical, food, pharmaceutical, plastic and resin 
quantities to be handled, method of heating and cooling, 


petroleum, rubber and other industries 
agitators and drive to be employed, heat source, and high EVAPORATION «+ DRYING « FLAKING 
1 te rrature control MIXING « IMPREGNATING « REACTION 
or low mperature control. VULCANIZING « SOLVENT RECOVERY 
SOLVENT EXTRACTION « STERILIZING 
and technical know-how necessary to combine all these fac CRYSTALLIZATION « DISTILLATION 
. : , POLYMERIZATION « GAS CLEANING 
tors into equipment that will best meet your processing needs GAS ABSORPTION « VAPORIZATION 
We can build kettles to your design; or, engineer, design and CONDENSATION « HEAT TRANSFER 


. s* j N M , “s | 4, , ‘ * Pe I (} 
construct kettles to meet your requirements. Either way, LOW AND HIGH PRESSURE PROCESEEN 


PL ‘rite for Bulletin 356-R for mo forms 
Buflovak Kettles are your assurance of highest processing Write for Bulletin 356-R tor more informa 
tion on Buflovak Processing Kettles for heating 
cooling, mixing drying, concentrating, crystal 
lizing and reactions 


BLAW-KNOX COMPANY 


Buflovak Equipment Division 
190O 1956 1601 Fillmore Avenue, Buffalo 11, New York 


Blaw-Knox engineers have the years of practical experience 


profits. Write or call us today about your processing problem 





M4 Mnnlienbiy 


Makers of process equipment engineered for ar at 
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42 SAFETY 


wat, 


parted 


=. > ' 
— - i. 


~~ pam fom” ee 
e 


ia re os | 
olg-lilale| 


Wherever a safe 
footing is required 


ae 


- 


SAFETY GRIP-STRUT is the new basic 
material, all in one piece (including 
channels), not welded, riveted or 
expanded in steel or aluminum, in 
standard sizes and gauges. Safety 
GRIP-STRUT presents an open space, 
in a diamond pattern, in excess of 
55% 
light and air and gives a positive 
NON-SKwD footing in all directions 
Ideal for work platforms, stair and 
ladder steps, flooring, balconies, cat- 
walks, machinery guards, fire es- 
capes and for original equipment 
safety treads. 


© of the area for ready access of 


important Safety Features _ 


* Fire proof 

* Slip proof . " 
*% Maximum strength i ' 
*& Minimum weight 

% Easy to stand on 


% Cool in summer— 
warm in winter 


ta 


4008 


\ a 


Consult yellow pages in phone book under 


Grip-Strut circular 
stairway on Shell 
Oil tank in Port- 
land, Ore. 


See how Shell Oil 
uses Grip-Strut for 
a safe ramp be- 
tween tanks. 





VI.09.0000002° 


¢ CHICAGO 9 


\\y \ 4 Pending 


Manufacturers since 


5S. PRINCETON AVE 


View looking down 
circular stairway 
on Shell Oil tank 
shown above. 


Nie 


Pat. 


Write for new complete catalog. 
Distributors in all principal cities. 


“GRATING” 


GRIP-STRUT division 


THE GLOBE COMPANY « 


1914 
iLL 
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PETROLEUM 


New Equipment. ee 


which is entirely 
packed in 100-lb 
dated to ensure 
cified time limit 

The manufacturer recommends this spe 
cial type mortar for laying acid-proof 
brick or tile in combustion gas condensa 
tion and sulphuric acid production serv- 
ices; for structures in which maximum 
bond strength is essential, 
proved impermeability is 
sylvania SaH 


new, and a powder, 
polyethylene-lined bags, 
best results within a spe- 


and where im 
desired. Penn 


Manufacturing ( 
Circle E9 on the card. 


ompany 








New AC-DC Arc Welder 
AC-DC 
200 
range of 


This new 
arc welder is rated 
and has 
amperes, AC or 
new 


and inert gas 
40 volts 
10 to 300 
Features 


amperes, a current 
D¢ 
€ asily 


control 


include case with 


removable side 
panel and 
operator to 
DC 


magnetic 


panels, recessed 
selector switch 


choose AC, 


we Iding 


which permits 
IX straight, or 
current. It also } 
and remo, ible 
for remote control at no extra cost 
Brothers ¢ ompany 


reverse 
rheosta 


Hobart 


contactor 


Circle E10 on the card. 


Chemical Calculator A conv: 


slice 


nient 
calculator designed to pro 
and rapid treat 
and quantity conversions 
available. Aimed primarily for use by 

petroleum the 

been expanded to be 
chemicals 
parts-per-million treatment rates 
Chemical Division 


Circle E11 on the card. 


SiIX-S ale 


vide accurate chemical 
ment costs 

the 
cales 
other 
} 


used 


calculator 
uselul to 


industry, 
have 
in 


Armour 


industries where are 


and Company, 


()rigi 


New Sizes for Drain Valve 
nally available only in %- and 1 
the No. 23 drain or sampling valve 
being made 
1¥% inch, and 


inch size . 
is now 
in standard sizes of 1% inch, 
inch This valve s con 


REFINER 








Ly, 


&—1) 


Accuracy 
Sensitivity 

Stability 
Response 


y 
a 


Process 


LAN Analyzer 
Assembly 


et eta ale ali a 


Recorder 


Speedomax 


| 
| 
| 


L&AN Control 


> | t 
Klectro-Pneumati« ~ 


Converter 


[+ 


1% of range span against standard gas mixtures 
0 is R B 

Better than 0.5%, of range span 
Readings reproducible to within 1%, of range span. 


About 10 seconds for detection; 50 seconds far 90% 
of final reading 


Filling the demand for economical Process-Gas Analysis 


is our new family of compact Speedomax" Type H 
thermal conductivity recorders and_ controllers 
They’re teamed with established L&N thermal con 
ductivity cell equipment for an economical new ap 
proach to process gas measurement and control 


These Speedomax H instruments couple the most 
wanted performance features of their 
Speedomax G parent with small (11” wide) size, and 
economies in price. Modern manufacturing methods 
cut production costs and delivery time without sac 
rificing the resolution and operating precision for 
which process men specify Speedomax 


well-known 


Control through the Speedomax H instruments can 


be either all-electronic or electro-pneumatic. The 


ber, 1956—PETROLEt 
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j-action Series 60 Control Unit, used for either form 
of control, plugs compactly into the Speedomax case 
Its replacement parts are also plug-in for 
Ranges available include: 0 to 20° CO 
SO, 0 to 20% SOs, 95 to 100%, He in O 
QO» in Hoe, 0 to 100 uncalibrated 

Want details? Write for Folder NID46-91 
Leeds & Northrup Company, 4923 Stenton 
Philadelphia 44, Pa 


eTvice Case 

0 to 15% 
95 to 100%, 
6 to 


Avenue 


TEE ETD 


teeps |! NorTHRUP 


; r 
Instruments i} i | Automatic Controls «+ Furnaces 
it sii 
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New Equipment... 
























pletely self draining and can be used for 
installations where it is desirable to have 
the valve seat inside the wall of a vessel to 
prevent liqu d trom remaining in the nip 
ple ind alve 

The % ind = l-inch yes are recon 
mended for pressure of 4000 pounds at 
100 | ind 1000 pounds at 750 F. The 
1% ] and inch iZ7¢8 are recom 
mended for 600 pounds at 100 F. and 250 
pound it 0 | Standard material are 
irbon steel bod stainle steel stem and 





























































































































































Stellited seat Also available in stainless 
stecls, bronze and other special alloys to 
meet corrosive or other extreme condi 
tions Optional features include construc 
tion with additional outlet for such uses 
4 steaming out connection and with a 
reamer on the end of the stem to break 
way encrusted matter which may have 
collected on the inside sel wall. Jerg 
son Gage Valve ( ompany 
Circle E12 on the card. 
Pipe Joint Compound. -A new Tef 
lon-based pipe int compound that will 
positively seal practically all known hi rthly 
corro e liquids and solvents has been de 
eloped for se1 up to 212 F. This ma 


hip 
} 


1 v tt 
kl il i a i 
ul I I ‘ ce 
rip particul 
i Oo! hu I n, sta 
t pi} I irrent 
I t pe ] 


Explosion-Proo 


er 


onnections t 


embled en alte 
pipe joint 
idaptable lor 
monel or pla 


iilable 


rane 


iermlon 
rly 
ile 

1 i 
irs. (¢ 


n two 


Pac kin : 


Circle E13 on the card. 


f Floor Machine 


Le rm for complete safety when op 
erated in xplosion or fire hazard areas, 
th I ichine features a new switch 
mecha that turns the machine off au 
t ticall when operator releases grip 
I} witch itself is mounted in a sealed 











) an controlled 
t ingle les on the 
lor bulky ealed switch 
handle has been eliminated, 
bal nd handling ea 








re 


handle 


unit 
tl 





I ichir ilso equipped with 
wer transmission which eliminates al 

il-to-metal contact in the drive hous 

\ tilable 1 two brush sizes 14-inch 
nd 16-inch. Advance Floor Machine Con 


Circle E.14 on the card 


New Rupture Discs 
ture lisc has 
the ady 
II 

pre 


ditions 


A new 


iny installations now operating 


ssure, and 


temperature 
ere for 
new D and DV Rupture 
for high 


too se‘ 


Phe 


extends the 


discs 


range 


type 


corrosive 


conventional 


rup 


been developed that extend 
vantage of safety head protection to 


under 


con 


type 
Disc 


temperature 


applications, provides maximum service ur 


ervice Foundry 


A Div 


ISIton om 


AVONDALE 


... specializing in the foundry needs 
of the Oil Industry 


Avondale’s foundry lives up to its name 
y k 


“SERVICE” gives service, and of a spe 


cialized 


nature. Servic 


e thor 


Foundry 


oughly understands the needs of the oil 


man 


and is fully equipped to dispatch 


all orders in an expert manner. The next 


time you need castings in iron, steel or 


non-ferrous 


machine work 


materials g 


call 


ear cutting or 


for “SERVICE 


Service Foundry, New Orleans 


write or phone 


SERVICE FOUNDRY <«¢ division of AVONDALE Marine Ways, Inc. 


416 Erato St 


For more data on advertised products 


® New Orleans, U.S.A 


Cable Addr 


use Readers’ Service Cards 


P O. Box 


ess 


Serfdry”’ 
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Ite Easy with UNICOR 


TO AVOID 
CONTAMINATION OF 
PIPE LINE PRODUCTS 

















7) 


You get complete freedom from product contamination and 
at the same time economical protection for your pipe line 
when you use UOP UNICOR 






UNICOR is added only at the points of product entry, is 
distributed uniformly over the entire internal surface and 


effects 100% protection 





UNICOR is inexpensive to use, too. Actually, only one or 
- two molecules of UNICOR are required for every 1,000,000 
molecules of gasoline. This makes UNICOR’s cost only about 


$0.0005/bbl. of pipe line product. There are additional 










Savings, too, in reduced scraper-cleaning and filter replace- 


ment costs 





Our technical staff will be glad to assist you in the design, 
installation and operation of a UNICOR system of protection 


Write us for information and samples 














For more data on advertised products, use Readers’ Service Cards 
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New Equipment... 


der pulsating or reversing pressure condi- 
tions, and permits closer operation to rup- 
ture pressure. The new dis makes 
minimum rupture pressures possible 
and gives extended service under 


surges that approximate the 


also 
lower 
pressure 
rupture pres- 
sure 

Complete information on the D and DY 
Rupture Dise is included in Catalog 77-31 
Blac k, Sivall Bryson, In 


Circle E15 on the card. 



































































Pipe Detail Template — The most 
commonly used pipe fittings symbols have 
been condensed onto a single template 


whose two imprinted tables permit the user 


to transpose quickly in six different scales 


The 1% x B inch template contains 
91 apertures including foreshortened views 
Printed tables relate the symbols to /8, “4, 

, “eae, Ya, and % inch scales. A. Law 
rence Karp 


Circle E16 on the card. 


Hydrazine Feedwater Treatment 


A new, completely non-flammable form 
of hydrazine for deoxygenation of boiler 
feedwater has been placed on the market 
Called Scav-Ox, the product is a 35 per 


cent solution of hy 
no flash point 
tains all of the 
an Ooxyueen scavenger 
hibitor 

Hydrazine has a 
removal eff 
which 


in water. It has 
point, yet re- 
advantages of hy 


and 


drazine 
and no fire 
drazine as 
corrosion in 
much higher oxygen 
than sulphite 
means that less of the treating ma- 
One 


pcrency sodium 


terial is required pound of hydrazine 


will remove as much oxygen as eight 
pound of sodium sulphite on a theoretical 
basis. In actual practice, however, it is 








customary to maintain a 
sodium sulphite in the 
that in many 
replace as much 
sulphite 

Another hydrazine 
is that it does not put solids into the water 
Sodium sulphite adds solids, 
either as the original sulphite or as sodium 
sulphate after reaction with oxygen. These 
build up a coating on the boiler tubes and 
drum surfaces which boiler effi- 
hard to remove. Hydrazine 
is a clear, water-white liquid, and the only 
reaction products with oxygen are nitro- 
and water, neither of which 
mental to the boiler or its operation 
Mathieson Chemical Corporation 


Circle E17 on the card. 


high residual of 
boiler water, so 
hydrazine is 


cases able to 


as 50 times its weight of 


major advantage of 


dissolved 


re duc es 


ciency and is 


gen is detri- 


Olin 


Single Plane Swivel Joints 


log sheet 


\ cata 
new line of plane 
swivel joints has just been published. These 
joints are of the 


covering a 


‘single plane” swivel type 


and are offered in 4, %, , and % inch 
sizes 

Designed primarily for hydraulic and 
pn umati service, these leakproof flexible 


itly reduce 

tubing or hose 
twisting 
absorbed by the free 
of the joints Phe 
better engineering of equipment and often 
eliminate long 
length of 


connectors gre maintenance 
costs of 


piping 
damaging, 


lines, since 
completely 

swiveling 
new joints also permit 


stresses are 


360 degree 


radius bends and reduce 
required 

Ihe joints are of compact, lightweight, 
unitized construction with steel sleeve and 
aluminum casing. A special plastic back-up 
with ©-ring static seal provides leak 
['wo types with very low turn 
ing torque are available with straight or 


connections—a ball bearing type for 


hose 


ring 


prool seal 


angle 





~ 


<a 


CENTRIFUGAL SYNTHESIS 
GAS CIRCULATORS 


GHH Maulwurf pumps are high pressure centrifugal 
gas circulators especially designed for application in 
the chemical industry to increase the pressure of the 
nitrogen-hydrogen mixture in ammonia synthesis. 


COMPRESSORS 
BLOWERS 
EXPANDERS 










PRESSURE VESSELS 
HEAT EXCHANGERS 
COLUMNS 
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STERKRADE AKTIENGESELLSCHAFT 


REPRESENTATIVES: 


1s For more data on advertised products 


use Readers’ Service Cards, last page * 





STERKRADE WORKS 


THE FORAM CORPORATION 
15 Moore Street, NEW YORK 4, N. Y. 


GERMANY 


* Telephone: WHitehall 3-8241 
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less slime... more heat transfer 
with Stainless Steel tubes 


Carbon steel tubes were previously 
used in this copper solution cooler, 
but they built up slime and scale 


rapidly. This reduced the heat trans- 
fer coefficient, and made it necessary 
to clean tubes frequently. 

So the tubes were replaced with 
type 304 Stainless Steel. Cleaning 
has been practically eliminated. The 
tubes are expected to last indefinite 
ly, and the increased heat transfer 
has reduced the output feed stock 
temperature by a good ten degrees 


Here is a Stainless Steel feature 
that is sometimes overlooked: the 


UN iI 


TED 


smooth, dense surface repels filth 
and contamination. In heat ex 
changers, this results in lower fuel 
costs and maintenance costs. As a 
bonus, you have the great corrosion 


resistance and strength that make 
Stainless Steel so popular in modern 
refineries. But be sure of service 
tested quality; specify USS Stain 
less Steel 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


COLUMBIA-GEWEVA STEEL DIVISION, SAN FRANCISCO 


WATIONAL TUBE DIVISION, PITTSBURGH 


TEWNESSEE COAL & IROW DIVISION, FAIRFIELD, ALA 
UMITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


WITEO STATES STEEL 


taront JMPARY, SEW YORE 


USS STAINLESS STEEL 


SHEETS + STRIP + PLATES 


BARS + BILLETS 


S.¥ a2. 8 9 


PIPE + TUBES + WIRE 


SPECIAL SECTIONS 





S58 § sh 





in a hacksaw or knife, bent by hand to stay the new Saw-Mor is only 31/2 pounds, per- 
New Equipment. ee bent, and fits all standard connectors, mitting easy portability. Use it at the work- 
stallation times are substantially reduced bench, or carry it up ladders. Reaches into 
Plica tubing has a three-ply wall and hard-to-get-at places. The newly redesigned 
can be made in almost any desired combi- saw is said to speed up sawing of all 
nation of ferrous and non-ferrous metals, metals, stainless or monel, as well as wood, 
fiber, paper and other materials. The plastics, cable, composition, etc. Especially 
tubing is made by fully automatic machines recommended for metal-working industries, 
Circle E18 on the card. in continuous lengths. It has high wall body and fender work, electrical and 
strength, watertightness and sharp bending building contractors, maintenance men, 


steady or severe service, and an econom 
ical thrust bearing type for general use 
Barco Manufacturing Co 


radii wrecking crews, etc. One of the manv uses 
The tubing, made of copper, brass, alu- of the saw stressed by the manuf wcturer, 

minum, steel, asbestos, fiber, paper, and is the safety factor it provides for cutting 

combinations of these materials, is used for operations in the petroleum industry, 

lubricating, coolant and other non-cor powder plants and other areas where flame- 

rosive liquid lines, hot and cold air ducts, cutting tools create a definite fire-hazard 

mechanical protection and insulation of Saw-Mor Tool & Blade Company 

pipes, flexible shaft casing, and for a wide Circle E20 on the card 

variety of other uses a r 
Ihe size range is ¥%-inch through 2-inch 

i.d. Descriptive Bulletin 61 gives further 

details and prices. The Flexaust Company 


Circle E19 on the card. 


Gearless Power Hack Saw--A new 
reciprocating saw attachment for electric, 
air drills and flexible shafts, has recently 
been improved in mechanical design. A 
completely new blade-holder replaces the 
previous holder, and is said to securely grip 
the saw-blade, holding it firmly in position 
against the chuckplate with 2 cone-tipped 
Plica Tubing A unique line of bendable set screws 
tubing having unusual installation advan Removal of the blade is expedited by a 
tages, known in Europe and elsewhere as simple turn of standard Allen socket set 
PLICA, is now being made and sold in screws. In addition to the new blade 
the USA under exclusive rights acquired holder, the entire wobble-shaft mechanism 
from Switzerland has been redesigned with improved bal 
In Switzerland and other countries, this ance, insuring a full 7Y-inch stroke with 
tubing has been used extensively during vibration reduced to a minimum The 
the past ten years as electrical conduit. It wobble-shaft is the mechanism that con Vibration Switch New vibration mon 
has proven ideal for burying in concrete, verts the rotary action of the drill to a itor anticipates and prevents trouble in 
ceilings and floors, As it can be cut with reciprocating motion, The entire weight of rotating and reciprocating machines by 


a aa 


CUSTOM 
FABRICATING 
DATA—Request 


New Brochure K-56 


This information on plant o/s 
facilities and services will = 
The be of value to purchasing, 


expanding 


ee ee procurement and engineering personnel when planning the 
on tapered arbor custom fabrication of 


expands automatically to 


fit the hok Inserted by 


hand no arbor press needed 

Always an exact, positive, concentric 

fit. Locked by a single mallet blow. Un 
locked in the ame way. CHAMPION Expanding 


Mandrels are used in machine shops around the world 


Save time, cut production costa, whether the job calle for | __ for the Petroleum Processing Industry 


machining one piece or a thousand 


Precision Model has expansion Standard Model maintains close ' on the West Coast 





range of .010 Available in tolerances, handles material of 
regular sizes to fit holes from any length bore, hard or soft 
Ve" to 92" diam. Holds work metals from thin tubes and 
to tolerances of 0002" run-out bushings to heavy castings and 


Guaranteed for precision grind forgings. A set of fourteen will i Send blueprints for prompt quotation 


ing, turning and milling opera fit every hole from V2" to 92” 4 
tions diameter d on your next job 
CHAMPION Expanding Mandrels can be made in special shapes > 


and sizes to fit any specifications. Quotations on request. Write ft PUGET SOUND 


for descriptive folder today 


Certain areas are available for qualified distributors, FPABRICATORS, INC. 


MANUFACTURING COMPANY, INC 
1802 West Pleasant St., Springfield, Ohio 
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STOP 
weeds 
all 
season 





Still weed-free one year after treatment with “‘Telvar.” 
The area around the tanks and pipeline was sprayed 
with a single treatment of ‘“Telvar’’ a year before this 
photo was taken. Weed-control costs are cut with ‘“Tel 


var’’ because it gives thorough, long-term weed control 


FREE ILLUSTRATED BOOKLETS describe how to control weeds and brush 
with Du Pont chemicals. Write to Du Pont, Grasselli Chemicals 
Dept., Rm. D-4032, Wilmington, Del. In Canada, Du Pont Company 
of Canada Limited, 80 Richmond Street West, Toronto, Canada. 





Spray just 


once with 
Du Pont 


ELVAR 


WEED KILLERS 


When you use ““Telvar’’ weed killers, vegetation is 
killed through the roots and regrowth is prevented 
because the chemical remains in the soil... provides 
residual action all season long. And low dosages (1 
to 1'4 Ibs. per 1,000 sq. ft.) make it cost little for the 
results you obtain. Such low rates also mean less 
handling, less use of storage facilities 

‘“Telvar’’ weed killers come as wettable powders, 
are non-corrosive, non-flammable, non-volatile, low 
in toxicity to humans and livestock 

Include ‘“Telvar’’ weed killers in your weed-con- 
trol program this year. Prove to yourself how these 
products of Du Pont research can help cut your main- 


tenance cost to new low levels 
° 


Where brush is a problem, lu Pont Ammate® X 
weed and brush killer is the product you need. It kills 
more kinds of brush with unusual safety. With ordi 
nary precautions, ‘““Ammate’’ X may be used close to 


such crops as cotton, tomatoes, soybeans and peanuts 


‘ ef 
Jw j j / 


QUPQND weep .... BRUSH KILLERS 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 


September, 1956 PETROLEt < N For more dota on advertised products, use Readers’ Service Cards, last poge 










replacing twice the length of pipe cut out 
The pipe is repaired quickly, as well as 
given additional flexibility, simply by cut- 
ting out any break, broken flange, bell or 
pipe coupling and using the cut-in cou- 


New Equipment... 









responding to slight increases in roughness 
















































oe - 
or vibration and causing a shutdown be- pling 
fore a costly failure occurs. Examples of The pipe can be out of alignment over 
detectable malfunctions are failing bear- 
ings, bent shafts, unbalance, broken blades, be 
etc. Applications include pumps, motors, 
compressors, blowers, gas engines, diesels 
centrifuges, turbines, generating equip 
ment, test stands, etc. It may be used 
singly on small equipment; in pairs on 
driving and driven equipment, or in series 
or parallel combinations to monitor each 
bearing. Acceleration range is O0-2G’s to 
cover all types of rotating equipment at 
speeds up to 18,000 RPM 
The Model 5 VIBRASWITCH includes 
a shock-free holding and reset mechanism 
for automatic or remote operation to pre 
vent actuation from starting or from nor- 
mal or accidental transient shocks Dhese 6 degrees and be repair-connected in place 
features have previously been available The cast units are made with ductile iron 
only in electronic monitors.) The unit em flanges and cast iron sleeves to resist cor- 
ploy no vacuum tubes or electronic com rosion so that the flexible coupling will 
other heating equipment to shut off the 
ponents, is maintenance-free and fail-safe last as long as the pipeline on which it 
fuel automatically and instantly upon fail- 
It is supplied in an explosion proof hous : f “ rt ; a is installed 
‘ ‘ ure 0 4) eT wy can a usec 2 
ing for Class I, Group D; Class IT, Groups P pile yy Sizes from 2 through 12-inches are now 
’ . handle various grades of fuel oil and non 
F and G locations, or gasketed for non in production. Larger sizes, in steel, are 
’ corrosive liquids and gases. Sizes available 
hazardous outdoor locations, The housing also available. A new bulletin describing 
are from % inch to 6 inch; pressures from , 
is of cast aluminum threaded for %-inch oe the Series 4K cast cut-in coupling is avail- 
» to 100 psi, Automatic Switch Company 
conduit. Terminals are provided for heater Circle E22 , able. Smith Blair { / 
resistor to prevent condensation in semi sircle E22 on the card. Circle E23 on the card. 
tropical or tropical climates The Beta FI ibl R ir C li 
Ci ti ‘j » K2 » card. exibie epair ou n An im : 
5 ates Circle E21 on the card ’ , P | pling , The CARD referred to in these columns is - 
(ee roved coupling fe epal J alig r 
Saf Shut-Off Val | . oe . ee the convenient Readers’ Service Cards that a 
afety ut- aive—A new an ment breaks in water, gas or oil pipelines h f 
f Sines ff | | } } | | Y bl appear as the last page in eac issue 0 
oe ge " ety i rf Pye Netin "8022 1as een = ta ope t is aka able 4 PETROLEUM REFINER. You are invited to 
The va ‘ is descr y in au no lis cast stall ry i ch age or oe Pe hi make use of these cards. No postage is 
hese valves are usec In gas supply ines iS iInstaliec with the pipe in place his required if card is mailed in U.S.A. 
leading to boilers, furnaces, ovens and cut-in coupling acts as a double coupling 



























Completely New 


Peestainn @onter INDUSTRIAL WASTE TREATMENT 








Your waste treatment problems 






. ‘eee nea e+ can be effectively solved by the 





Mode! DS8 skillful recovery of useful products 


The DS8 Precision Scaler isa COMPLETELY and the re-use of treated water. 
NEW fast scaling circuit. It is an ideal scaler 
for counting pulses from a pulse-height anal- 
yzer. Many of its outstanding features are 
new developments not available in any other nearest representative he 
scaler. Some of these features are (1) row cai 

CISION pulse-height selector; (2) improvec L 

low lh seals abeanae (3) regulated plate has the COMPLETE LINE of equipment 
supply with hermetically sealed transformer; 

(4) high-speed register driving circuit; (5) pro- and processes 

vision for cascading similar units for extending 
scaling factor. 






Talk it over with our 



















to best serve your needs. 











Quality where it counts 


‘detectolab,... | BASIS 


> TULSA FORT WORTH HOUSTON 
6543 N. Sheridan Rd., Chicago 26, tI. RF 


an affiliate of Borg-Warner Corporation 
Write for full details 


Bagwell Box 2525 Wm. C. Buchanan 
102 East 9th Carter Field Station 4101 San Jacinto 
CHerry 2-8217 CRestview 4-571] JAckson 8-2072 
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A Specialized 
Engineering Service 


NOISE— 


from intake or 
discharge of air, steam 
or gas piped to 
atmosphere 
TL: Lee 
compressors and 


vacuum systems 


from surges created 


by compressors 


pumps, blowers and 


pressure reduction 


systems 


The Burgess-Manning Snubbing Principle has, 
for many years, been engineered to varied 
problems of noise and pulsation in every 
branch of the petroleum, chemical, power 
and general industries. Noise and pulsation 
has been completely eliminated—production 
has been greatly increased, maintenance 
reduced with neighbor and labor relations 
improved. 


Here is an engineering service, backed by 
years of experience and a proved principle 
of snubbing that will prevent and eliminate 
noise and pulsation problems. 


We invite you to present your problems 
for recommendations. 


Write tor your copies of case his- 
tories of representative installations 
and see the results for yourself. 


—— BURGESS-MANNING COMPANY 


711 East Park Avenue, Libertyville, Illinois 


Dellas, Texas 
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for top performance 


new “AL-metal” 


(erovert 


“macheta”™ airfoil 


PROPELLERS 


for 
HIGH VELOCITY 
AIR MOVEMENT 


in HEAT EXCHANGERS 
and COOLING TOWERS 


Sizes 14’, 16’ and 18’ @ 4 or 6 blades 


New Aerovent “AL-metal” Propellers for Cooling Towers, 
Heat Exchangers and special commercial and industrial 
applications, feature a new modification of the famous 
“Macheta” Airfoil Propeller regarded for years as 
industry's most efficient air-moving surface! 

Accurately-balanced, cast aluminum blades designed to 
move more air with lower power consumption, are inter- 
changeable with other blades in each assembly to speed 
and simplify installation and routine maintenance 

High strength cast steel alloy hubs employing bolted 
construction, clamp keyed blade shanks securely to pre- 
vent loosening or turning provide maximum resistance 


to vibration and operating stresses 
designed for 
DEPENDABLE 


operation 


Endurance tests at 3 times normal 
loading prove the ability of new 
Aerovent “AL-metal” Propellers to 
withstand punishment far in ex- 
cess of operating requirements 


Other models for any type installation 


Write today for free folder, engineering as- 
sistance and/or detailed performance data 


y ae siientiiiitine. 


LARGE PROPELLER DIVISION 


304 Wright Bidg Main Office and factory 
TULSA 3, OKLA PIQUA, ONIO 


For more data on advertised products, use Readers’ Service Cards. last page 





Rockwood 
has made it easy 
to get the facts 


on 
fire protection 


It’s a simple 1, 2, 3 step to get all the facts on fire protection in the Refinery Catalog. 


Here’s all you do... 


. Check the index, you'll find 2. Read the section, you'll get the 3. Write or phone for more facts and 
Rockwood Fire Protection Equip facts on 15 types of Rockwood Fire Rockwood will quickly send you the 
ment conveniently listed. Protection equipment, including the information you desire. 

engineering data of each. 


ROCKWOOD SPRINKLER COMPANY 


0 
w 
Worcester 5, Mass. a 


Engineers Water... to Cut Fire Losses 
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What's New in Manufacturers Literature 








For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 


circle code numbers of items desired—sign and mail card 


New Algaecide A new simple, low stuffs, and high-melting aromatic chem 
cost way to stop algae problems in cooling cals, It can be used as a process solvent 
systems through use of No. 120 Series under oxidizing as well as reducing con 
Algaecide is described in Bulletin 28X8434 ditions 

The new algaecide is a complex organic \cetophenone reacts to form com 
rosin base liquid, weighing approximately pounds useful as resins, pharmaceuticals, 
one pound per pint It is simple to apply corrosion inhibitors, dyestuffs, and in mak 
ind safe to use. A table illustrates its effec ing synthetic rubber. It is an intermediate 
tiveness on six different species of algac for phenyl methyl carbinol which ts used 

The new algaecide is currently being by the perfume industry and in making 
used in numerous industries to successfully styrene ( arbide and ( arbon Chemic als 
control algae and other microscopic ot Company Circle E25 on the card. 
ganisms which complicate the over-all ae ee 
water treatment program in cooling sys Air Conditioning Pumps A revised 
terns. Allis-Chalmers Manufacturing Com bulletin on centrifugal pumps for air con 
pany Circle E24 on the card. ditioning systems has been issued. Avail 

ee able with heads to 120 feet and capacities 

Acetophenone is described in a new to 240 gpm the monobloc centrifugal 
eight-page technical bulletin. Information pumps are designed to offer a wide range 
is given On its properties, specifications, of sizes to fit every pumping system. The 
shipping containers, constant-boiling mix pumps feature oversize ball bearings for 
tures, and solubilities. Typical reactions long trouble-free lift; standard industrial 
ire given. Included in the section on ap type motor; one-piece pyramid base, end 
plications are descriptions of its use in the shield and bracket. They can be mounted 
manufacture of certain drugs and resins horizontally, vertically, or on the wall 

This simple aromatic ketone is an ex Julletin W-306-B3D-P graphically illus 
cellent solvent for many gums, resins, dye trates ratings, dimensions and variety of 


For Fire Risks Specify 
Planet Flameproof Diesel 
Tractors 


F.C. Hibberd & Co. Ltd. 


56 VICTORIA STREET, LONDON, S.W.1 
TELEPHONE: VICTORIA 9517 & 9518 
Cables: PLANETLOCO, LONDON 





sizes carried in local stoch maintained at 
the Atlanta, Charlotte, Cleveland, Dallas, 
Harrison, Houst n, Los Angeles and New 
Orleans district warchouses. Worthington 
Corporation Circle E26 on the card 


Moly-Sulfide Grease Av ci¢ht-pas 
Bulletin Lu-8a, explaining how the lubri 
cant additive Moly-Sulfide functions in 
chassis grease and detailing its properties 
ind current technological status, has just 
been issued 
The booklet reveals that extensive fleet 
tests on pack ive-delivery trucks, long 
distance trucks and trailers, buses, police 
cars and utility maintenance trucks are 
now in progress to check the performance 
ol chassis greases containing moly-sulfice 
under actual road conditions, These con 
trolled tests have been undertaken because 
laboratory and field experiences indicate 
that the addition of 3 percent moly-sulfice 
ot a fine particle size to chassis grease 
reduces wear on critical points and extends 
the lubrication pr riod 
Mol s ilfide, tis ¢ xpla ned in the bulle 
im depositing out of the 
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New profits from Wax 


MORE AND MORE refiners are slabbing wax faster, more eco- 
nomically with GREER Wax Moulders because Greer Moulding plants 
save labor and space... boost production... improve quality control. 


ONE-MAN OPERATION .. . deposits, cools and demoulds cakes 
completely automatically. Virtually eliminates 85% of wax slabbing 
labor costs. 


SAVES VALUABLE FLOOR SPACE... Packs your entire slabbing 
operation into floor space only 10 to 25% of that required by batch 
processes of equal capacity. 


STANDARD EXACT, ee WEIGHT CONTROL ... Now you can mould 
" cakes within Y2 of 1% of desired weight — continuously, auto- 
| matically. Automatic moulding means improved appearance and 

cleanliness of cakes, too. 


NEW CHOICE OF SIZES . . . Ten-pound Slab Machine now available 
in two models from 2500-7500 pounds/hour, and 
10,000-15,000 pounds hour. 
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What's New in Manufacturers’ Literature 





grease in a thin film that adheres ten- 
aciously to the steel in the part being 
lubricated. When the grease is washed or 
wiped out of the bearing under normal 
or abnormal driving conditions, this film 
of moly-sulfide is present as “the second 
line of defense” to keep the bearing sur- 
faces lubricated until the grease film is 
restored. This prevents galling, welding 
and fretting of parts, reducing wear and 
resulting in a smooth, quiet ride between 
servicings, Climax Molybdenum Company 


Circle E27 on the card. 


Turbine Generators —A new 35-page 
bulletin on turbine generators covering the 
1500- to 15,000-KW range has been re- 
leased. Contents include complete informa- 
tion on types and applications, turbine and 
generator construction, testing and lubri- 
cation, sole plates, design and 
lagging. 

A two-page 


features, 


fold-out illustrates a cut- 
away view of a typical multi-stage con- 
densing turbine, and another shows an 
alternating current generator. Also in- 
cluded are various illustrations of indus- 
trial and municipal turbine generator in- 
stallations. Worthington Corporation 


Circle E28 on the card. 


Separators-Filters—A new catalog 
describing pipeline strainers, liquid sep- 
arator-filters, and water separator-strainers 
is now available. 

The liquid separator-filter is especially 
designed for separating water and solids 
from JP-4 and kerosine type fuels. A new 
vertical separator-filter featuring easy 
maintenance and quick installation is also 
described. The all-metal enclosed cartridges 
have a screw base and may be replaced as 
easily as light bulbs, Excel-so, Warner 
Lewis Company, Division of Fram Cor- 

Circle E29 on the card. 


NEMA Ratings—A new condensed 
motor catalog contains 300 pages of es- 
sential data condensed into a four-page 
ready reference with the only available 
complete cross reference between old and 
new NEMA ratings both horse power and 
dimensions. Covers current pricing for 1/20 
through 1000 h.p. motor sizes on both frac- 
tional and integral h.p. motors. Includes 
adapter basis and prices from old to new 
NEMA frame mountings. Complete with 
popular standard motor modifications. 
Marathon Electric Manufacturing Cor- 
poration 


Circle E30 on the card. 


Deaeration—Publication 4650 explains 
in capsule form the fundamentals of de- 
aeration and why it is so necessary in 
water conditioning. The principles of op- 
eration as well as the advantages and 
application of the various methods of de- 
aeration are discussed. Cochrane Corpora- 
tion. 

Circle E31 on the card. 


Nitric Acid—This new four-page, two- 
color bulletin describes how efficient, low- 
cost production of nitric acid is possible 
Typical operating requirements for the 
manufacture of nitric acid are included, 
along with a process description and sim- 
plified flow diagram. The Fluor Corpora- 
tion, Ltd. Circle E32 on the card. 
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Tube Expander Catalog Recently 
published Catalog No. 88 is crammed full 
of detailed information tube ex- 
panders and associated tools used for tube 
rolling. The well-illustrated catalog, con- 
taining 119 pages, should be of interest to 
engineers and superintendents responsible 
for the maintenance or manufacture of 
such equipment as boilers, condensers, 
evaporators or misc ellaneous heat exchang- 
ers. Special sections are devoted to ex- 
panders, general accessories, measuring in- 
struments, rollers, extensions and drives 
Not merely a list of the company’s prod 
ucts, the catalog gives a detailed descrip- 
tion and uses of each piece of equipment 
It includes many new tools and 
in addition to standard equipment 
has been available 

In addition, the catalog includes de- 
tailed, up-to-date information on tube ex- 
pansion methods, tool maintenance, ex- 
pansion calculations and charts giving 
pipe and tube sizes. Thomas C, Wilson, 


Inc Circle E33 on the card. 


about 


methods 
that 


Metering Pumps A new twelve page, 
two-color booklet (#600) featuring meter 
ing and proportioning pumps as used in 
water conditioning has just been released 
This booklet illustrates typical installa 
tions for the injection of inhibitors in 
water conditioning systems, using propor- 
tioning pumps. Included are 
pump specifications, a table 
chemicals commonly used in water 
conditioning, what they are used for, and 
the pump construction best suited to in- 

ject them. Hills-McCanna Company 
Circle E34 on the card. 


complete 
listing the 
most 


Asbestos-Cement Sheet— This illus- 
trated, six-page folder explains how asbes- 
tos-cement sheet material can serve indus- 
try aad shows typical applications. These 
include the use of asbestos-cement sheet for 
cooling tower housings; for cold storage 
room facings; for a weather protection on 
insulated outdoor tanks; and, for the con- 
struction of fume hoods and ducts. The 
folder gives complete information on phys 
ical properties, sizes, thicknesses and 
dimensional tolerances. Also, the folder has 
a section on cutting, working and apply- 
ing. Johns-Manville 

Circle E35 on the card. 


Odor Control 


leased to the refinery atmosphere during 
processing can be removed without large 
capital expenditures by using “Alamask 
specially designed chemicals, A 
new odor control bulletin describes how 
different types of chemicals can remove 
malodors from such processes as catalytic 
cracking units, separators, treating plants, 
sludge kettles, asphaltic stills, and many 
others. Feed rates and methods of appli 
cation are also listed 

Other uses include abatement of diesel 
fumes by direct addition to the fuel and 
reodorizing petroleum products 
gasoline, ulfurized cutting 
and oil sprays for 
Inc 


Objectionable odors re- 


aromat« 


suc h as 
oils, lube oils 


Rhodia, 


insecticides 
Circle E36 on the card. 


Chlorine and Caustic Charts—Two 
new illustrated wall charts presenting up- 
to-date instructions for the safe handling 


of chlorine and soda have been 
prepared for users and handlers of 
chemicals. The charts are printed in large 
type on weatherproof, plastic-impregnated 
paper and are 


either 


caustic 


these 


hanging in 
where 
used 


suitable for 
outdoor or indoor areas 
chlorine or caustic are unloaded or 

The chlorine chart describes proper pro- 
cedures for unloading tank cars and ton 
containers, what to do in case of a leak 
and first aid measures to be followed in 
the event of exposure to chlorine 

The caustic soda chart presents the steps 
for unloading tank cars of 50 per cent and 
73 percent caustic and a list of safety 
Do's and Don’t's to be observed in han 
dling the liquid material. It also includes 
instructions for preparation of tank cars 
for the return trip to the manufacturer 
Olin Mathieson Chemical Corporation 
Circle E37 on the card. 


Vacuum Pumps A _ new 
bulletin, No. 403, provides a 
quick but comprehensive view of a line of 
small, air-cooled compound high vacuum 


four pare, 


two color 


pumps 
These pumps are 
from a 


offered in six models 
“%-HP unit which 
2 CFM to a 3-HP 
16 CFM 
Each pump is designed to create absolute 
pressures below 0.2 microns 0002 mm 
He.), McLeod gage Readings of 0.1 
micron are typical in blank-end tests 
Bulletin 4053 lists features 
of the pumps and describes their 
operating characteristics. Complete specif 
dimensions, pumping speed 
curves and photographs are included for 
each model. Kinney Manufacturing Divi 
The New York Air Brake Company 
Circle E38 on the card. 


ranging in size 
has a displacement of 


unit having a displacement of 


construction 
brie fly 


cations and 


sion, 


Roof Ventilators Catalog- A revised 
catalog, Bulletin A-112A, covering 
ventilators has been published 

Ihe catalog contains complete informa 
Reversible roof ventilator as 
well as the Penthouse, Vertijet, Airjet and 
Rotary ventilators. Sizes, 
tions, data and 


root 


tion on the 
roof specifica 
dimensional 
shown. Hartzell Propeller 

Circle E39 on the card. 


pe rformance 
drawings are 
Fan Company 


Mist Eliminators Process engineers 
and designers 
liquid/vapor separation in chemical and 
petroleum plants will find this new four 
page, illustrated bulletin both 
highly informative. Bulletin No 
describes and illustrates 


interested in economical 


useful and 

203 fully 
Schulernit 
eliminators) 


how 
entrainment rriist 
operate, as well as various applications 
for separators, types of construction, and 


installations. Schuyler Manufacturing Cor 


separators 


poration 


Circle E40 on the card. 


Chemical Cleaning —A series of seven 
folders covering the intangibles behind 
Dowell’s chemical cleaning service is avail- 
able, They are designed to present a broad 
picture of the 
cluded is 

equipment, 
e xperience 


company & operations In 
information on engineering, 
research, safety, service, and 
Dowell, Inc 

Circle EAI on the card. 
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Performance Reports 


The Beckman Gas Chromatograph, designed 
for the analysis of gases and low-boiling liquids, 
was performance-tested by two unbiased com 
panies 

Report #1: The Beckman Gas Chromatograph 
was evaluated as an instrument for analyz 
ing natural gas and LPG mixtures.” Two differ 
ent types of chromatographic columns were 
tested; Octoil-S and hexadecane. The Beckman 
Gas Chromatograph gave quantitative re 
sults more reproducible than those obtained by 
low temperature fractional analysis and required 
only one-tenth as much time.” (See table.) 


Report #2 this instrument appears to be 
an excellent one the controls are simple and 
a technician should be able to operate the chro 
matograph efliciently with a minimum of prac 

tice columns can be changed quickly and eas 
ily by the operator.” The sensitivity 
according to this report “...is excellent in design 
and operation.” The unit is compact and mobile 


control 


the over-all dimensions are the smallest of 
any commercial model 
the instrument without aid.’ 


one person can move 


Your Beckman dealer is now featuring the Gas 
Chromatograph. Airmail us for a list of our 


dealers and ask for Bulletin L 11-25, Beckman 
Instruments, Inc., Fullerton, California 


Beck m a n | screntyfic instruments 


| RPMI Wty dawns 


For more data .on advertised products, use Readers 


Service Cards 


Component 
Gas A 
Methane 
Ethane 
Propane 
Isobutane 
N-Butane 
isopentane 
N-Pentane 


Gas 8B 
Methane 
thane 
Propane 
Isobutane 
N-Butane 
lsopentane 
N-Pentane 


last page 


Run 


63.81 
7.93 
5.19 
0.60 
1.53 
0.55 
0349 


100 Of 


89 98 
5.54 
2.99 
0.25 
0.78 
0.19 
0.27 


ANALYSIS OF NATURAL GASES 


Run 


83.75 

8.44 
5.05 
0.59 
143 
0.47 
0.27 


100.00 


89.24 
5.89 
3.05 
0.44 
0.84 
0.25 
0.29 


Mole Per Cent 


Run 
3 


83.84 
8.16 
5.24 
0.64 
1.40 


0.40 


0.32 
100 .0¢ 


89.31 
5.64 
4.25 
0.46 
0.86 
0.25 
0.23 


Run 
4 


89.33 
5.64 
3.18 
0.45 
0.96 
0.19 
0.23 


100.00 100.00 100.00 100.00 


ngs 


Run 


89.88 
5.39 
2.93 
0.40 
0.94 
0.22 
0.24 

100.00 


for 


creatt 


Avg 


83.80 
8.18 
5.16 
0.61 
1.45 
0.47 
0.33 


100.00 


89.55 
5.62 
3.08 
0.40 
0.88 
0.22 
0.25 
100.00 


Ave 

Dev 

0.03 
18 


=i 


LTFD 
82.21 
9.24 
5.46 
0.68 
1.43 


{ 0.98 


100.00 


88.07 
6.56 
3.49 
0.45 
0.85 
0.58 


100.00 


€ engineer 
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ALBERGER 


HEAT EXCHANGE 
EQUIPMENT 





in manufacture 
in performance 
In the 52 years Alberger has been in business, it has 


made than 40,000 
change equipment for 


heat ex 
the 
United States and in countries throughout the world 


more installations of 


process industries in 

The massive vapor condenser, shown here being 
assembled, is an example of Alberger’s outstanding 
ability. Built for the National Aniline Division of 
Allied Chemical & Dye Corp 
Herculoy shell weighed 12 tons and its 25-ton tube 
bundle contained 12 
fully bent into 2150 | 

In all Alberger Heat Exchangers, heating surfaces 


, the conde nser's 


miles of copper tubing care 
tubes 


are scientifically arranged to increase heat transfer 
sembled to 


ALBERGER HEATER [)IVISION 


ADSCO INDUSTRIES. INC 
20 MILBURN ST BUFFALO 12, N. ¥ 


save pratce 


and « ompactly a 





For more 


data on advertised products, us« ‘ Service 


Cards, last pag: 











Advertisers in This Issue 








Continued from Page 529 


Columbia-Geneva Steel Division 
United States Steel Corp. 
*Commercial lron Works 








106, 519 
75 


The Coniston Co 1s0D 
Canollow Cor 52 
*Consolidated Chemical Industries 
Division Stauffer Chemical Co 385 
*The Cooper-Besemer Corp. A, 65 
*Corning Glass Works A 
*Crane Co Ad 
*Crane Packing Co 445 
Crouse-Hinds Co WA 
Cuno Engineering Corp 10 
W. H. Curtin & Co W0c 
Do 
Davey, Paxman & Co., Ltd. 1308 
Davis Engineering Corp. 406 
Davis Instruments Division 
Davis Emergency Equipment Co. 480 
Davison Chemical = any 
Division of W Sean Co. 133 
*Dean Bros AAR, ‘Ine. 424 
De Laval Steam Turbine Co. 997 
Detectolab, Inc, = 
*Dorr-Oliver, Inc 
Dowell Incorporated rt 
*Downingtown Iron Works, Inc 183 
*Dresser Industries, Inc. 136, 380, 458 
J. W. Droke & Associates 522b 
*The Ducon Co 457 
B. I. du Pont de Nemours & Co. 43, 44, 190, 521 
E 
*E.C.D. Limited 128 
E-I-M Company Ww 
The Fagle-Picher Co 352 
*Pastern Industries, Inc. 124 
Eastman Chemical Produc ts, Inc 10 
The Electric Controller & Mig. Co 
Division uare D Company 442 
Flectri« Steel Foundry Co, 387 
*Filiott Co 1 
*Engineers & Fabricators, Inc. 62 
Enjay Company 57 
*Ernst Water Column & Gage Co 00a 
Ethyl Corp. 192, 193 
F 
*Pisher Governor Co 444 
*Flexitallic Gasket Co 372 
*Flint Steel Corp 176 
*The Fluor Corp 6 
*Pluor Products Co. 4il 
*Food Machinery & Chemical Corp sO 
The Foram Corp. 518 
Foster Engineering Co. 408 
*Poster Wheeler Corp 8, 433 
The Foxboro Co 448, 449 
Frangible Dises, Inc Ba 
Frick Co : 468b 
G 
*The Garlock Packing Co 430 
*General American Transportation Corp. 37 
General Chemical Division 
Allied Chemical & Dye Corp 202 
*General Electric Cao. 41 
Gilbert & Barker Mfg. Co 405 
The Girdler Co, 56, 365 
The Globe Co 514 
W. R. Grace & Co. 133 
Graver Construction Co 409 
Graver Tank & Mig. Co 6 
A. P. Green Pire Brick Co. 112 
W. Greer Co : 526 
*Grinnell Company 180 
Gull Publishing Co. 153, 4890 
Gunite Concrete & Const, Co W2¢ 
Gustin-Bacon Mfg. Co 561 
Gutehoffnungshuette 518 
*Hamer Valves, Inc. SHA 
Hammel-Dahl Co 451 
*Hammond tron Works 88 
*Harbison-Walker Refractories Co, 90 
¢ Harshaw Chemical Co. 470, 471 
*Haynes Stellite Company 
Div. Union Carbide & Carbon Corp. 147 
Wyatt ©. Hedrick Engineering Corp. 135 
Hercules Powder Co, 404 
*Hewitt-Robins, Inc — 370, 371 
F.C. Hibberd & Go., Lid 525 
*Hille-McCanna Co. . 6 
*Homestead Valve Manufacturing Co 467 
Hooker Electrochemical Co. 199 
Houdry Process Corp A, 85 
*Howe-Baker Corp 92, 93 
*Hudson Engineering Corp 453, 44 
Hydrocarbon Research, Inc. 369 
' 
*Ingersoll-Rand Co. 27, 441 
The International Nickel Co. 161 
*Irving Subway Grating Co 430 
efferson Chemical Co 197 
*Jerguson Gage & Valve Co 452 
*Johns-Manville Corp. 122, 360 
*Jones & Laughlin Steel Corp 
Supply Division 132 
*Keasbey & Mattison Co, 159 


530 


*The M. W. Kellogg Co. 18, 87, 436 
*Key Co. - 178 

Kieley & Mueller, Inc. 378 

Kinney Manufacturing Division 
The New York Air Brake Co. 447 
*Klemp Metal Grating Co. 379 
*Richard Klinger, L 187 
*Maurice A. Knight 460 
*Koch Ringincering Co, 439 
Songer 120 
Koven & Bro. 81 

L 

Laclede-( thristy Co, 

Div. Porter Co 479 
Ladish Co. 78, 79 
*Lake & Elliot, Led. 130Hb 
Lapp Insulator Co. ..110 

sawrence Pumps, Inc, . 398 
Leeds & Northrup Co. 515 
Lewin-Mathes Co. 179 
*Warner Lewis Co. 173 
Limitorque Corp. 9 
The Lincoln Electric Co. 415 
*Lincoln Electric Co., 130Ga 


Ltd 
Lukens Steel Co. ‘ 
*The Lummus Co. , 
The Lunkenheimer Co. 


*The Mack Iron Works Co. 
*Magnetrol, Inc. 
Maintenance Engineering Corp. 
Manning, Maxwell & 

Moore, Inc. 152, 
*Clayton Mark & Co. 
*Jas. P. Marsh Corp. 

ason-Neilan 

Division Worthington Corp 
The Master Electric Co. 
Arthur G. McKee & Co. 
*The Mercoid Corp. 

The Meriam Instrument Co. 
*Metal Textile Corp. 
Metallizing En ineering Co. 
Midcontinent u Service, 
*Midwest Piping Co. 
*Minerals & Chemicals Corp. 
Minneapolis-Honeywell 

). K. Mitchell & Co. . 
*Mixing Equipment Co. 
Morland Associates 
*Murray Iron Works Co. 


Inc. 


of America 
Regulator Co, 


Nagle Pumps, Inc. 
*National Airoil Burner Co. 
National Aluminate Corp. 


; 481 
347, 400, 401, 464 
4 


500b 
.Wib 
.. 103 


184, 366, 367 
'455b 


483 


472a 
478b 
356 


National Tube Division 

United States Steel Corp. 106, 519 
National U. 8. Radiator Corp. pe 
New England Tank & Tower Co. . 432 
*The New York Air Brake Co. 447, 455a 
Newalls Insulation Co, ° ° 130 
Nitrogen Division 

Allied Chemical & Dye Corp. .. 9 
°C. W. Moetsimger Can ..ccscccccess . 412 
*W. C. Norris, Manufacturer, I Inc. .376 
*Norton Co, 60-61 

°o 
*Oakite Products, Inc, ..473 
The Ohio Injector Co. ..102 
*Oil Well Supply Division 

United States Steel Corp a 
The Okonite Co, 149 
*Orbit Valve Co. 429 

P 
*Pacific Pumps, Inc. 380 
Packed Column Corp. . 472b 
Palmer Thermometers, Inc. . 478a 
*Panellit, Inc » 885 
*Patent Chemicals, Inc. , 156 
Patton Manufacturing Co, : 520a 
*Peabody Engineering Corp. 392, 476 
*Peerless Pump Division 

Food Machinery & Chemical Corp. . 0 
*Penberthy Manufacturing Co. 

Div. Buffalo-Eclipse Corp. oe 
Perkin-Elmer Corp. 1M 
The Permutit Co. 119 
*Petreco Division 

Petrolite Corp. 351 
*Petro-Chem Development Co. 38 & 39 
Petroleum Electric Power Assoc. 105 
*The Pfaudler Co. 362, 363 
*Phelps Dodge Copper Products Casp. 14, 15 
Phelps Dodge Refining Corp. .... .. 490 
Philadelphia Gear Works, Inc.. - re 
Philadelphia Pump & Machinery Co. . . 6 
*H. K. Porter Co. 98, 394, 479 
*Posey Iron Works, Inc. ....... 396, 
Potter Aeronautical Co. ...... . 53 
i io er Mh sc vcnceenceessoes . 489b 
The Wm. Powell Co. -» 142 
The Power-Gas Corporation Led. ..129 

FP. Pritchard & Co. .. 382, 383a 

rocon Incorporated 158 
Puget Sound Fabricators, Inc. 520b 
The Pyle-National Co. .. 368 

Qa 
Quehes Rubber Division 
. K. Porter Co. 98 


PETROLEUM REFINER 





R 
*The Refinery Catalog . 44, 495 
The Refinery aeons Co, +one 
*Geo. P. Reintjec Co, 502a 
*Revere Copper & Brass. Inc. 345 
Rheem Manufacturing Co. 116 
Rhodia, Inc. 499 
The Ridge Tool Co. oe 
*Rochester Manufacturing Co. A 
*Rockwell Manufacturing Co. 419, 420 
*Rockwood Sprinkler Co. 108, 171, 413, 524 
Roots-Connersville Blower Division 
Dresser Industries, Inc. 458 
*Ross Heat Exchanger Division 
American-Standard é 123 
s 
*Sarco Co. 533 
Schori_ Division 
). Berk & Co., Ltd. 130Gb 
Schott Brothers Co. 502d 
*Scovill Manufacturing Co 143 
*Sealol Corp. Wia 
Service Foundry 
Division Avondale Marine » Wom, Inc. 516 
Shand & Jurs Co. 157 
Shaw-Petrie, Ltd. . 130B 
Sheffield Steel 
Division Armco Steel Corp. 416 
Shell Oil Co. 77 
Sherman Products, Inc. 137 
~ ypers’ Car Line 
ivision ACF Industries, Inc. 423 
om B. Skinner Co. 496b 
*S. Mor jan Smith Co. 440 
Solvay Process Division 
Allied Chemical & Dye Corp. 431 
Solus-Schall Ltd. 130Ha 


Southern Engine & Pump Co. 486a 
Sparton Control Systems Division 


Sparks-Withington Co. 475 
Speedline Stainless Steel Pissing» Div. 

Horace T. Potts Co. 489b 
Square D Company 442 
Standard Oil Company of California 80 
Stauffer Chemical Co. , 435 
Stone & Webster Epoincesing Corp. 113 
*Strahman Valves, Inc. 428 
*Stratford Engineering Corp. we 95 
*Struthers Wells Corp 174 
*Sun Shipbuilding & , = Dock Co. 148 

T 
*Taylor Instrument Companies 374, 375 
Tellepsen Petro-Chem Constructors 414 
Tennessee Coal & Iron Division 

United States Steel Corp. 519 
*The Terry Steam Turbine Co. 14 
The Texas Company ... 117 
*Texas Metal Fabricating Co. a 


Thermal Research & Engineering Corp. 
Arthur Tickle Engineering Works, Inc. 


474 
32, 49la 
The Timken Roller Bearing Co. 32 


Tracerlab, Inc. 383b 
ae Co. 4, 
Tube Turns, Inc. 163 & ioh 
Tubular Products Division 
The Babcock & Wilcox Co. 35 
Tulsa Gauge & Instrument Co, 496 
U 
*Union Asbestos & Rubber Co. 150 
*Union Carbide and Carbon Corp. $3, 147 
United States Gauge Division 
American Machine and Metals, Inc. 425 
United States Pipe & Foundry Ce. . 12, 13 
*United States Rubber Co. gh 162 
United States Steel Corp. 7, 106, 519 
United States Steel Export Co. ; 106, 519 
United States Steel Supply Division 
United States Steel Corp. 519 
*United States Stoneware Co. 167 
Universal Oil Products Co. 28, 29, 517 
v 
*Henry Vogt Machine Co. 
"}; H. H. Voss Co. 477a 
‘ulcan Engineering Division 
Vulcan Copper & Supply Co. : 67 
w 
W-K-M Manufacturing Co. 178 
*W-S Fittings Division 
H. orter Co. . ; 394 
Wagner Electric Corp. 96 
qos Walker & Co., Ltd. 130PFa 
alsh Refractories Gaap- 14 
Walworth Co. , 121 
Warren Petroleum Corp. 403 
G. & Jj. Weir, Lid 130A 
West Instrument Corp. ; 355 
Western Supply Co. ‘ 170 
*Weston Electrical Instrument Corp. 59 
The Whitlock Manufacturing Co. 118 
Wickwire Spencer Steel Division 
The Colorado Fuel & Iron any. 72, 73 
The Gustav Wiedeke Co. 477b 
A. R. Wilfley & Sons, Inc. 104 
T. D. Williamson, Inc. 418 
*Thomas C. Wilson, Inc. 46, 491b 


*Wolverine Tube Division 
Calumet & Hecla, Inc. , 487, 488 
*Worthington Corp. 16, 17, 358, 359, 493 
Y 
*Yarnall-Waring Co. 
*Otto H. York Co. 
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~ New Revolutionary Steam Trap 


One large capacity seat for all pressures! 





New Sarco Thermodynamic steam trap. Sizes 3 to 1”... each body as small as 
a tee fitting! Capacity is determined, not by a bulky body, but by the effective 
orifice, valve action, pressure drop and condensate temperature 


1. Cuts trap inventory 
With the revolutionary Sarco TD steam trap, you use ex- 
actly the same trap...with exactly the same large capacity 
seat...for all pressures 10-600 psi...for heavy, light or no 
condensate load. Sizes “x to 1”. 


2. All pressures 10 to even 600 psi! 
...without changes or adjustments. Self-adjusting. High pres 
sure construction...at a low pressure trap price! 


3. Operates perfectly when pressure fluctuates 
Absolutely no effect even from 600 to 10 psi! No water seal 
to evaporate. No adjustments, 

4. Widest capacity range 
Same large capacity seat for 10 as for 600 psi. Pressures of 
incoming air and condensate INSTANTLY AND FULLY raises 


valve head (disc), permitting maximum discharge 

5. Operates equally well on all loads 
The same Sarco TD trap for heavy, light or no condensate 
load. No prime to lose. No adjustments 

6. No oversizing worries 
You can size the new Sarco TD steam trap for peak conden 
sate loads...without risk of blowing steam on light loads 
no prime to lose...no adjustments 

7. No steam leak required 

to operate the revolutionary Sarco TD steam trap (Pat 


Pending ). Closes tight against steam! 


Convince yourself by 60-day trial...use coupon 


SARCO 


Satan? ala 





Trouble-free design 


Here is a trap so simple, it doesn't 
even have a valve closing mechanism. 
The kinetic energy of steam closes 
the valve. ONLY the new Sarco TD 
uses this operating principle 

No mechanism parts to wear or 
stick. No narrow channels to choke 
No gaskets to leak 









HARDENEL 
‘ 
™ tt 
EAT SURFACE 











Maintenance 
practically eliminated 
The all-stainless steel Sarco TD has 


only 3 parts cap, dise and body 


Only moving part 1s a hardened SOLID 


stainless steel disc, practically wear 
proof 

Se ee ee | 
| sarco COMPANY, INC | 
| Empire State Bidg., N. Y. 1, N.Y. | 
| Please send me Sarco TD Steam | 
| lrap and strainer for 60-day trial | 
| Size For use | 
| 
| | 
| No re | 
| | 
| Firm | 
| | 
| Address { 
| City State 
aero | 
7 all 





Uchkee engineers pool technical 


assure correct plant design 


% 
Here’s howMéKee gives.you 


OP-QUALITY 
ENGINEERING 








Every phase of desien ar 


under expert directtor 


@ Because McKee is one of the top 


tion firms in the world, this organi 


ranking engineering and construc- 


zation Continues, as it has for fifty 


years, to attract top men in the engineering prot sion 


That accounts for the Superior qué y of engineering lelivered by 


McKee—the kind of enginéering you'll want in 


your new plant 


You can place your project in the capable hands of this organization 
with the sure knowledge that every phase of engineering and « 
con will er, executed by experienced q ialified «¢ x pe rts men 


design and build your plant tO carn a pront 


ENGINEERING & 
CONSTRUCTION 


* Arthur G. McKee & Company + Engineers and Contractors 
ervices Headquorters: McKee Building e 2300 Chester Avenue e Cleveland |. Ohio 
= 


Offices: New York, N.Y . Union, New Jersey . Washington, D. Cc. 








British Representatives of Metals Division: Head, Wr ghtson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St 





4 , Toronto 





